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Pacific Gas and Electric Company (“PG&E”) respectfully submits its Draft 2016
Renewables Portfolio Standard (“RPS”) Plan (“2016 RPS Plan”) to the California Public
Utilities Commission (“CPUC” or “Commission”) as directed in the Assigned
Commissioner and Administrative Law Judge’s Ruling Identifying Issues and Schedule
of Review for 2016 Renewables Portfolio Standard Procurement Plans issued on
May 17, 2016 (“Ruling”).1 PG&E’s 2016 RPS Plan includes a summary of key issues
and important legislative and regulatory developments impacting California’s RPS
requirements, and then addresses each of the specific requirements identified in

the Ruling.2

1. Summary of Key Issues

1.1. PG&E’s RPS Position

PG&E projects that under the 33% RPS by 2020 target, and an assumed
“straight-line” trajectory implementing the Senate Bill (“SB”) 350 target of 50% RPS by
2030, it is well-positioned to meet its RPS compliance requirements for the second
(2014-2016), third (2017-2020), and fourth (2021-2024) compliance periods and will not
have incremental RPS physical need until at least 2026.3 PG&E projects that it will

have incremental RPS procurement need beginning in , after applying banked

volumes of excess procurement (“Bank”) beginning in . Changes to PG&E’s

1 Administrative Law Judge (“ALJ”) Mason sent an email on June 8, 2016 allowing Investor-
Owned Utilities (“IOU”), Small Utilities, Energy Service Providers and Community Choice
Aggregators (“CCA”) until August 8, 2016 to file proposed annual RPS Procurement Plans.

2 See Ruling, pp. 3-20.

3 PG&E announced in June that it had entered into a Joint Proposal with a number of parties
for the orderly retirement of the Diablo Canyon Power Plant and its replacement with
greenhouse gas (“GHG”)-free resources, possibly including RPS resources procured
through an all-source Request for Offer (“RFO”) framework and a voluntary 55% RPS
commitment. PG&E intends to file an application requesting Commission approval of
specific elements of the Joint Proposal, including elements related to GHG-free resource
procurement. However, because the Commission has not yet reviewed and approved the
Joint Proposal, the GHG-free resource elements of the Joint Proposal are not included in
this draft of the 2016 RPS Plan.



near-term RPS position and increases in PG&E’s forecasted surplus RPS volume have
been driven primarily by declining retail sales projections.

Given its forecasted position, PG&E has developed a framework to assess
whether to hold or sell excess RPS volumes. The proposed framework is summarized
in Sections 1.4 and 19 below, and described in more detail in Appendix J. Based on
PG&E’s current load forecast and RPS position, applying the proposed framework
would lead PG&E to hold one or more solicitations for sales of surplus bankable,
bundled RPS volumes in 2017. PG&E anticipates additional steady, incremental sales
or procurement in subsequent years to manage its RPS position and maintain adequate
minimum Bank levels. Should PG&E engage in RPS sales, its position will be updated

in subsequent RPS Plans to reflect an earlier procurement need year.

1.2. PG&E Proposes Not to Hold a Solicitation to Procure in 2016

Given its current RPS compliance position, PG&E is proposing in this 2016 RPS
Plan not to hold an RPS procurement solicitation for the 2016 solicitation cycle. PG&E
has sufficient time in the coming years to respond to changing market, load forecast, or
regulatory conditions and will reassess the need for procurement solicitations in future
RPS Plans. Although many factors could change its RPS compliance position, PG&E
believes that its existing portfolio of executed RPS contracts, its owned RPS-eligible
generation, and its expected Bank balances will be adequate to ensure compliance with
near-term RPS requirements. Additionally, even without an RPS solicitation, PG&E
expects to continue to procure additional volumes of incremental RPS-eligible contracts
through mandated procurement programs in 2017.4 PG&E will seek permission from
the Commission to procure any amounts other than amounts separately mandated by

the Commission during the time period covered by the 2016 solicitation cycle.

4 Mandated programs include Renewable Market Adjusting Tariff (“ReMAT”), Bioenergy
Renewable Auction Mechanism (“BioRAM”), and Bioenergy Market Adjusting Tariff
(“BioMAT?”). In addition, while not pursuant to the RPS mandate, PG&E expects to procure
additional volumes over the next year for the Green Tariff Shared Renewables (“GTSR”)
Program.



PG&E does not support expansion of existing mandated programs or additional
new mandated programs.® Mandated procurement programs do not optimize costs for
customers because they restrict flexibility and optionality to achieve the RPS targets by
mandating procurement through a potentially less efficient and more costly manner.
PG&E supports a technology-neutral procurement process, in which all RPS-eligible
technologies can compete to demonstrate which projects provide the best value to
customers at the lowest cost.

PG&E will continue to annually reassess its Renewable Net Short (“RNS”)
position and determine its updated procurement needs. PG&E’s proposal not to hold a
2016 RPS procurement solicitation is consistent with past proposals to not hold RPS
solicitations made by PG&E and San Diego Gas & Electric Company (“SDG&E”) in their
respective 2015 RPS Plans, which were approved by the Commission given lack of

RPS need.6

1.3. Maintaining Some Level of Bank Is Necessary to Ensure PG&E’s
Long-Term Compliance and Customer Affordability

PG&E views having a minimum Bank as necessary to: (1) mitigate risks
associated with uncertainty in load; (2) protect against project failure or delay exceeding
forecasts; and (3) manage year-to-year generation variability from RPS resources. The
Bank allows PG&E to mitigate the need to procure additional RPS products at
potentially high market prices in order to meet near-term compliance deadlines. More
information on forecasted Bank size and minimum Bank levels is provided in

Section 7 below.

5 PG&E also notes that on January 22, 2016, it filed a Petition to Modify D.14-11-042 to
eliminate the requirement that PG&E conduct solicitations in 2016 and 2017 for additional
photovoltaic (“PV”) resources resulting from PG&E’s closed PV Program. The petition for
modification is still pending at the Commission.

6 D.15-12-025, pp. 35, 62, Ordering Paragraphs 8, 9.



1.4. PG&E Proposes a Framework to Assess Potential Sales of Excess
RPS Volumes

PG&E'’s forecasted RPS position predicts a higher cumulative Bank than its
calculated minimum Bank. While the Bank holds value as an instrument for future RPS
compliance, PG&E has developed a framework to assess whether to hold or sell excess
RPS volumes, which will allow PG&E to rebalance its RPS portfolio to better align its
RPS position with its RPS need. PG&E is requesting Commission review and approval
of this framework as a part of the 2016 RPS Plan. If approved, the proposed framework
will be used to determine future sales of bankable RPS volumes. The details of PG&E’s
sales framework are discussed in Section 19 and Appendix J. Based on the existing
inputs to this framework, PG&E expects to conduct one or more solicitations in 2017 for
short-term sales of bundled RPS volumes. PG&E anticipates selling short-term

products in 2017, and may consider longer-term offers in the future.

1.5. Any Additional Procurement Due to the Governor’s Emergency
Proclamation on Tree Mortality Should Be Based on a Clear
Demonstration of Need

PG&E remains committed to working closely with the Commission and the state
to identify policy solutions and uses for biomass material that is the result of the drought
and bark beetle-related tree mortality. While PG&E has been partnering with the state
to respond to Governor Brown’s Emergency Proclamation on Tree Mortality
(“Emergency Proclamation”),” PG&E does not have a need to procure RPS resources
to meet our customers’ needs, and strongly believes that any BioRAM procurement
costs must be recovered from all benefitting customers.

Any mandated Emergency Proclamation-related procurement should first be
based on a clear demonstration of need. Outside of BioRAM, PG&E is the only IOU
currently procuring biomass in the state. If additional Emergency Proclamation-related

procurement is found necessary, all load-serving entities (‘LSE”) must either be

7 Governor Brown issued the Emergency Proclamation on October 30, 2015 to address the
significant drought-related tree mortality concerns in California.



required to participate or costs must be allocated to all benefitting customers in
California on a fully non-bypassable basis.8 Finally, in order to address the statewide
emergency, PG&E believes that any additional Emergency Proclamation-related

procurement should be of short-term duration and require the use of high-hazard fuel.

2. Summary of Important Recent Legislative/Regulatory Changes to the
RPS Program

PG&E'’s portfolio forecast and procurement decisions are influenced by ongoing
legislative and regulatory changes to the RPS Program. The following section
summarizes recent legislative and regulatory developments that may impact PG&E’s
RPS Program. Specifically, this section addresses: (1) the adoption and
implementation of SB 350; (2) implementation of bioenergy legislation and directives;

and (3) outstanding cost containment issues.

2.1. Adoption and Implementation of Senate Bill 350

On October 7, 2015, Governor Brown signed SB 350, known as the Clean
Energy and Pollution Reduction Act of 2015. Among other provisions, SB 350
increases the RPS target from 33% in 2020 to 50% in 2030. On April 15, 2016,
ALJ Simon issued a ruling to begin implementation of SB 350 provisions relating to RPS
procurement, including establishing post-2020 compliance periods, and changes to the
banking provisions and long-term procurement requirements in 2016.9

Commission action on SB 350 implementation, as well as other remaining
issues identified in R.15-02-020, may impact PG&E’s procurement need and actions

going forward. PG&E notes that its 2016 RPS Plan reasonably reflects aspects of

8 PG&E and Southern California Edison Company (“SCE”) filed a Petition For Modification Of
Decision 10-12-048 in Rulemaking (“R.”) 08-08-009 on April 19, 2016 regarding the
allocation of costs related to the Emergency Proclamation. This petition for modification is
still pending at the Commission.

9 Administrative Law Judge’s Ruling Requesting Comments on Implementation of Elements
of Senate Bill 350 Relating to Procurement under the California Renewables Portfolio
Standard, issued April 15, 2016.



SB 350, including a “straight-line” RPS target trajectory from 33% to 50%. However,
these assumptions should be treated as preliminary as the Commission has not yet
issued a final decision(s) on SB 350 implementation.

One specific aspect of SB 350 requires some additional discussion. SB 350
added a 65% long-term contracting requirement in California Public Utilities Code (“Pub.
Util. Code”) Section 399.13(b).10 The Commission has not yet adopted implementation
rules regarding this requirement. However, Section 399.13(a)(4)(B)(iii) provides that
that “[i]f a retail seller notifies the commission that it will comply with the [minimum long-
term requirement] for the compliance period beginning January 1, 2017, the [new RPS
banking rules set forth in the same subdivision] shall take effect for that retail seller for
that compliance period.” Although the Commission has not yet implemented this new
statutory language by specifying the manner or process by which a retail seller must
notify the Commission of its intent to comply early with the minimum long-term
requirements, PG&E intends this 2016 RPS Plan to provide such notice if the
Commission ultimately determines that the notice should be provided as part of the
annual RPS Plan submissions.

PG&E will revisit these assumptions in future RPS Plans once the Commission
provides final guidance on the manner or process for which a retail seller is to provide
notice of its intent to comply early with the minimum long-term contract provisions to

the Commission.

2.2. Implementation of Bioenergy Legislation and Directives

The Emergency Proclamation, which was described above in Section 1.5, is
targeted at multiple state agencies to identify High Hazard Zones (HHZ) and facilitate
wildfire mitigation across the state. The Emergency Proclamation specifically identifies
actions for the Commission, such as expediting new contract execution through BioMAT

or a new targeted procurement mechanism. The Commission has responded by

10 Al further statutory references are to the California Pub. Util. Code unless otherwise noted.



considering changes to the BioMAT program, as well as initiating a new procurement

program for bioenergy facilities. PG&E briefly describes these developments below.

2.21. BioMAT

On September 27, 2012, SB 1122 was passed, requiring California’s IOUs to
procure 250 megawatts (“MW?”) in total of new small-scale bioenergy projects 3 MW or
less through the Feed-In Tariff (“FIT”) Program. The total IOU program MWs are
allocated into three technology categories: 110 MW for biogas from wastewater plants
and green waste; 90 MW for dairy and other agriculture bioenergy; and 50 MW for
forest waste biomass. On December 18, 2014, the Commission issued Decision (“D.”)
14-12-081 to implement SB 1122 and required the IOUs to file a tariff and contract for
SB 1122 eligible generation. The |0OUs filed their proposed contract and tariff on
February 6, 2015, which were approved with modifications in D.15-09-004. PG&E’s
SB 1122 Program (BioMAT) began accepting participants on December 1, 2015 and the
first program period (auction) was held on February 1, 2016. The second program
period (auction) was held on April 1, 2016. The Commission is currently considering
changes to the BioMAT Program, including higher contract prices for facilities that use
forest fuel from HHZs, fuel verification requirements and clarification of the existing

BioMAT interconnection requirements.

2.2.2. BioRAM

To further address the Emergency Proclamation, the Commission initiated a new
procurement program for bioenergy facilities (BioRAM) which requires the IOUs to
procure energy from bioenergy facilities using forest fuel supplied from wildfire HHZs.
Facilities participating in BioRAM are required to meet annual minimum levels of fuel
source from HHZs, starting at 40% in 2016 and increasing to 80% in 2020 and beyond.
BioRAM has a minimum program size of 50 MW; PG&E’s share is a minimum of 20

MW. Before beginning the program, the IOUs were required to modify their existing



Renewable Auction Mechanism (“RAM”) contract language in order to specifically
address the BioRAM considerations.11 PG&E launched the BioRAM solicitation on
June 28, 2016 with offers due on July 28, 2016. More details related to PG&E’s
biomass portfolio and its response to the Emergency Proclamation is discussed in
Section 18 of the 2016 RPS Plan.

On April 19, 2016, PG&E and SCE filed a joint Petition for Modification of
D.10-12-048, which authorized the RAM Program, to specify that any contract-related
costs incurred as part of the implementation of the Emergency Proclamation be
allocated to all benefitting parties (i.e., bundled, CCA, and Direct Access (‘DA”)
customers) using a new Non-Bypassable Charge (a “BioRAM NBC”) or, alternatively,
the Cost Allocation Mechanism. The Petition for Modification is still pending at the

Commission.

2.3. Cost Containment

When California’s legislature passed SB 2 (1x), it required the Commission to
develop a limitation on total RPS costs for each electrical corporation. The legislature
specified that the cost limitation must prevent the 33% RPS target from causing
“disproportionate rate impacts.” SB 350 modified certain criteria regarding cost
containment, including allowing for the consideration of indirect costs in setting the
cost cap.12 If PG&E exceeds the Commission-approved cost cap, it may refrain from
entering into new RPS contracts and constructing RPS-eligible facilities unless
additional procurement can be undertaken with only “de minimis” rate impacts.

PG&E has made every effort to procure least-cost and best-fit renewable

resources. However, recognizing the potential cost impact that RPS procurement can

11 on April 7, 2016, PG&E and the other IOUs filed advice letters with the Commission with
their proposed contract modifications and on June 1 and June 3, PG&E filed two
supplemental advice letters with an updated contract and solicitation protocol. The
Commission issued a Disposition Letter approving PG&E’s advice letter and supplemental
advice letters on June 14, 2016.

12 cal. Pub. Util. Code §399.15(c).



have on customers, PG&E strongly supports the establishment of a clear, stable, and
meaningful Procurement Expenditure Limitation (“PEL”) that both informs procurement
planning and decisions, and promotes regulatory and market certainty. Implementation
of the PEL has been ongoing at the Commission since SB 2 (1X) was passed five years
ago. During that time, the Commission and stakeholders have taken actions related to
developing a cost containment proposal, including holding a workshop in

November 2013 to discuss Energy Division staff’'s PEL proposal, alternate proposals,
and implementation details, as well as issuing and seeking comments on a revised
proposal in February 2014. PG&E urges the Commission to finalize the PEL as soon

as possible.

3. Assessment of RPS Portfolio Supplies and Demand

3.1.  Supply and Demand to Determine the Optimal Mix of RPS
Resources

Meeting California’s RPS goals in a way that achieves the greatest value for
customers continues to be a top priority for PG&E. In particular, PG&E continues to
analyze its need to procure cost-effective resources that will enable it to achieve and
maintain California’s 50% RPS target. PG&E is currently required to procure the

following quantities of RPS-eligible products:

e 2011-2013 (First Compliance Period): 20% of the combined bundled
retail sales.

e 2014-2016 (Second Compliance Period): A percentage of the combined
bundled retail sales that is consistent with the following formula: (.217 * 2014
retail sales) + (.233 * 2015 retail sales) + (.25 * 2016 retail sales).

e 2017-2020 (Third Compliance Period): A percentage of the combined bundled
retail sales that is consistent with the following formula: (.27 * 2017 retail
sales) + (.29 * 2018 retail sales) + (.31 * 2019 retail sales) + (.33 * 2020
retail sales).




o 2021-2024: 40% of combined bundled retail sales by end of period.13
e 2025-2027: 45% of combined bundled retail sales by end of period.

e 2028-2030: 50% by end of period and each year thereafter.

Based on preliminary results presented in Appendix C.2, PG&E delivered 29.5%
of its power from RPS-eligible renewable sources in 2015.

As described more fully in Section 7 and reported in the current RNS
calculations in Appendix C.2, based on forecasts and expectations of the ability of
contracted resources to deliver, PG&E is well-positioned to meet its RPS compliance
requirements for the second (2014-2016), third (2017-2020), and fourth (2021-2024)
compliance periods. Under the 50% RPS by 2030 target, PG&E projects that it will not
have incremental RPS physical need until at least 2026, and a procurement need
beginning in - after applying the Bank beginning in . Should PG&E engage in
RPS sales, its position will be updated in subsequent RPS Plans to reflect an earlier

procurement need year.

3.2.  Supply

3.2.1. Existing Portfolio

PG&E'’s existing RPS portfolio is comprised of a variety of technologies, project
sizes, and contract types. The portfolio includes approximately 8,000 MW of active
projects, ranging from utility-owned solar and small hydro generation to long-term RPS
contracts for large wind, geothermal, solar, and biomass to small FIT contracts for solar
PV, biogas, and biomass generation. This robust and diversified supply provides a solid
foundation for meeting current and future compliance needs; however, the portfolio is
also subject to uncertainties as discussed below and in more detail in Sections 6 and 7.

As described in further detail in Section 7.1, for the 2016 RPS Plan, PG&E

assumes a volumetric expected success rate for all executed in-development projects in

13 For SB 350 compliance periods, PG&E is assuming a “straight line” compliance pathway
between the end of compliance period targets established in SB 350, as this is consistent
with the current assumptions for how the target is calculated.
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its RPS portfolio of 100% of total contracted volumes.14 This success rate is evolving
and highly dependent on the nature of PG&E’s portfolio, the general conditions in the

renewable energy industry, and the timing of the RPS Plan publication date relative to
recent project terminations.

Consistent with the project trends reported in its 2015 RPS Plan, PG&E has
observed continued progress of key projects under development in its portfolio. Tax
incentives (e.g., the federal Investment Tax Credit (“ITC”) and Production Tax Credit
(“PTC”)) have continued to increase many projects’ cost-effectiveness, contributing to
their eventual completion. Progress in the siting and permitting of projects has also
supported PG&E’s sustained high success rate. As described in more detail in this
section, PG&E believes the renewable development market has stabilized for the
near-term and the renewable project financing sector will continue to evolve well into
the future.

Notwithstanding these positive trends, the timely development of renewable
energy facilities remains subject to many uncertainties and risks, including regulatory
and legal uncertainties, permitting and siting issues, technology viability, adequate fuel
supply, and the construction of sufficient transmission capacity. These challenges and
risks are described in more detail in the remainder of Section 3 and Section 4.

For purposes of calculating its demand for RPS-eligible products through the
modeling described in Section 4, PG&E does not assume that expiring RPS-eligible

contracts in its existing portfolio are re-contracted.

14 pG&E'’s success rate discussed is more reflective of the success rate of its overall portfolio,
and so this percentage does not convey that PG&E has no projects failing. Specifically,
since almost all of PG&E’s in-development projects are volumes procured through
mandated programs with set targets, any projects that fail will be replaced through future
solicitation rounds. Therefore, the effect on PG&E’s portfolio is that the amount of volumes
projected has a very high project success rate, given that any failed project will be replaced
with a new project, until the volumes come online.
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3.2.2. Impact of Green Tariff Shared Renewables Program

In 2013, SB 43 enacted the GTSR Program that allows PG&E customers to
meet up to 100% of their energy usage with generation from eligible renewable energy
resources. On January 29, 2015, the Commission issued D.15-01-051 implementing a
GTSR framework, approving the IOUs’ applications with modifications, and requiring the
IOUs to begin procurement for the GTSR Program in advance of customer enrollment.

Pursuant to D.15-01-051, PG&E submitted several advice letters related to
implementation of the GTSR Program. In February 2015, PG&E filed an advice letter
containing its plans for advance procurement for the GTSR Program and identifying the
eligible census tracts for environmental justice projects in its service territories. 1 In
May 2015, together with SCE and SDG&E, PG&E submitted a Joint Procurement
Implementation Advice Letter, addressing each utility’s plans for ongoing GTSR
Program procurement and RPS resource and Renewable Energy Credit (‘REC”)
separation and tracking.1® The Joint Procurement Implementation Advice Letter and
supplemental filing became effective on November 20, 2015.

Concurrent with the Joint Procurement Implementation Advice Letter, PG&E
filed a Marketing Implementation Advice Letter17 and a Customer-Side Implementation
Advice Letter18 with details regarding implementation. The Marketing Implementation
Advice Letter and supplemental filing became effective on October 1, 2015 and the
Customer-Side Advice Letter and supplemental filing became effective on
November 20, 2015.

In addition, to accommodate GTSR procurement, PG&E filed Advice

Letter 4605-E to change its RAM 6 Power Purchase Agreements (“PPA”) and RFO

15 PG&E Advice Letter 4593-E (supplemented March 25, 2015).
16 Advice Letter 4637-E.
17 Advice Letter 4638-E.
18  Advice Letter 4639-E.
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instructions, consistent with the minimum goals for 2015 identified in D.15-01-051.19
Advice Letter 4605-E was approved via a Disposition Letter dated June 17, 2015.

On July 7, 2015, PG&E launched its RAM 6 solicitation seeking 50 MW for the
GTSR Program. In December and January 2016, PG&E executed eight GTSR
Program PPAs for a total of 52.75 MW, which were filed for approval as part of Advice
Letter 4780-E on January 22, 2016. The facilities pursuant to these PPAs are currently
under development and their status is included in the Project Development Status

Update section (see Chapter 4).

TABLE 3-1
PROGRESS OF GTSR PROGRAM PROCUREMENT

Procured Available Remaining
Capacity Capacit GT Procured | ECR Procured Capacit
(as of May (ISIW) y (MW) (MW) (Il\DIIW) y
2016)
Unrestricted 207 50.75 156.25
Other 44.50 0
Community 6.25
EJ Reservation 45 2 0 43
City of Davis 20 0 0 20
Totals 272 52.75 0 219.25

In January 2016, PG&E’s GTSR Program opened for enrollment under the
program name “PG&E’s Solar Choice.” On March 15, 2016, PG&E filed its 2015 Green
Tariff Shared Renewables Annual Report with the Commission.

On May 19, 2016, the Commission issued D.16-05-006 regarding Phase IV
issues in the GTSR proceeding. This decision addressed participation of Enhanced
Community Renewables (“ECR”) projects in RAM solicitations and made refinements to
the GTSR Program. Later this year, PG&E will hold its first ECR RFO using the RAM
solicitation, pursuant to D.16-05-006.

19 See D.15-01-051, Section 4.2.4, pp. 25-28.
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The GTSR Program impacts PG&E’s RPS position in two ways: (1) RPS supply
may be affected; and (2) retail sales will be reduced corresponding to program
participation. D.15-01-051 permits the IOUs to supply Green Tariff customers from an
interim pool of existing RPS resources until new dedicated Green Tariff projects come
online. Generation from these interim facilities would no longer be counted toward
PG&E’s RPS targets, which will result in PG&E’s RPS supply decreasing. However,
there is also a possibility that RPS supply might increase in the future if generation from
Green Tariff dedicated projects exceeds the demand of Green Tariff customers. In this
case, those volumes procured for GTSR would then be added to PG&E’s RPS portfolio,
even if PG&E had no RPS need. PG&E is developing tracking and reporting protocols
for tracking RECs transferred to and from the RPS portfolio and Green Tariff Programs.

In conformance with D.15-01-05120 and as described in the Joint Procurement
Implementation Advice Letter, PG&E will report annually on the amount of generation
transferred between the RPS and GTSR Programs in a report to be filed on
September 1 following the launch of each IOU’s GTSR Program. PG&E will file its
first Annual GTSR Tracking Report on September 1, 2017, to report generation
transfers between the RPS and GTSR Programs. For purposes of this 2016 RPS Plan,
PG&E updated the RNS calculations to reflect expected GTSR Program impacts on
retail sales and RPS supply.

3.2.3. RPS Market Trends and Lessons Learned

As its renewable portfolio has expanded to meet the RPS goals, PG&E'’s
procurement strategy has evolved. PG&E’s strategy continues to focus on the four key
goals of: (1) reaching, and sustaining, the 50% RPS target; (2) minimizing customer
cost within an acceptable level of risk; (3) ensuring it maintains an adequate Bank of
surplus RPS volumes to manage annual load and generation uncertainty; and

(4) aligning PG&E’s RPS portfolio to its customers’ needs. PG&E is continually

20 See D.15-01-051, p. 50.

14



adapting its strategy to accommodate new emerging trends in the California renewable
energy market and regulatory landscape.

The California renewable energy market has developed and evolved significantly
over the past few years. The market now offers a variety of technologies at generally
lower prices than seen in earlier years of the RPS Program. The share of these
technologies in PG&E's portfolio is changing as a result. For some technologies, such
as solar PV, prices have dropped significantly due to various factors including
technological breakthroughs, government incentives, and improving economies of scale
as more projects come online.

Another trend, driven by the growth of renewable resources in the California
Independent System Operator (“CAISO”) system, is the downward movement of
mid-day market prices. Many renewable energy project types have little to no variable
costs and therefore additions tend to move market clearing prices down the dispatch
stack. This has led to a change in the energy values associated with RPS offers, with
decreasing value of renewable projects that generate during mid-day hours.

The growth of renewable resources has also produced operational challenges,
such as overgeneration situations and negative market prices. Provisions that provide
PG&E with greater flexibility to economically bid RPS-eligible resources into the CAISO
markets are critical to helping address overgeneration and negative pricing situations
that are likely to increase in frequency in the future. These provisions have both
operational and customer benefits. From an operational perspective, this flexibility
allows PG&E to offer its RPS-eligible resources into the CAISO’s economic dispatch,
which can reduce the potential for overgeneration conditions and facilitate reliable
operation of the electrical grid. In addition, economic bidding enables RPS-eligible
resource generation to be curtailed during negative pricing intervals when it is economic
to do so, which protects customers from higher costs. Economic curtailment is

discussed in greater detail in Section 11.
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3.3. Demand

PG&E’s demand for RPS-eligible resources is a function of multiple complex
factors including regulatory requirements and portfolio considerations. Compliance
rules for the RPS Program were established in D.12-06-038. In addition, the
Commission issued D.11-12-052, to define three statutory portfolio content categories of
RPS-eligible products that retail sellers may use for RPS compliance, which impacts
PG&E’s demand for different types of RPS-eligible products. Finally, PG&E’s demand
is a function of the risk factors discussed in more detail in Section 4; in particular,
uncertainty around bundled retail sales can have a major impact on PG&E’s demand for

RPS resources, as further detailed below.

3.3.1. Near-Term Need for RPS Resources

Because PG&E has no incremental procurement need through - under a
50% RPS requirement, PG&E is proposing not to hold an RPS solicitation for the 2016
solicitation cycle. As discussed in the summary of key issues, PG&E has sufficient time
in the coming years to respond to changing market, load forecast, or regulatory
conditions and will reassess the need for future RFOs in next year's RPS Plan.
Although many factors could change PG&E’s RPS compliance position, PG&E believes
that its existing portfolio of executed RPS-eligible contracts, its owned RPS-eligible
generation, and its expected Bank balances will be adequate to ensure compliance with
near-term RPS requirements. Additionally, PG&E expects to continue procurement of
additional volumes of incremental RPS-eligible contracts in 2017 through mandated
procurement programs, such as the ReMAT, BioRAM, and BioMAT Programs. PG&E
will seek permission from the Commission should PG&E intend to procure any amounts
other than amounts separately mandated by the Commission (i.e., FIT and BioRAM)

during the time period covered by the 2016 RPS Plan.

3.3.2. Portfolio Considerations
One of the most important portfolio considerations for PG&E is the forecast of

bundled load. PG&E is currently projecting a decrease in retail sales in 2016 and a
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continued retail sales decrease through 2028, followed by modest growth thereafter.
These changes are driven by the increasing impacts of Energy Efficiency (EE),
customer-sited generation, and DA and CCA participation levels, and are offset slightly
by an improving economy and growing electrification of the transportation sector. As
described in more detail in Section 6.2.1, PG&E uses its stochastic model to simulate a
range of potential retail sales forecasts.

In addition to retail sales forecasts, as discussed in Sections 6, 7 and 8, PG&E’s
long-term demand for new RPS-eligible project deliveries is driven by: (1) PG&E'’s
current projection of the success rate for its existing RPS portfolio, which PG&E uses to
establish a minimum margin of procurement; and (2) the need to account for its
risk-adjusted need, including any Voluntary Margin of Procurement (“WVMOP”) as
determined by PG&E’s stochastic model. The risk and uncertainties that justify the

need for VMOP are further detailed and quantified in Sections 6 and 7.

3.4. Anticipated Renewable Energy Technologies and Alignment of
Portfolio With Expected Load Curves and Durations

PG&E’s procurement evaluation methodology considers both market value and
the portfolio fit of RPS-eligible resources in order to determine PG&E’s optimal
renewables product mix. With the exception of specific Commission-mandated
programs such as the ReMAT, BioRAM, and BioMAT Programs, PG&E does not
identify specific renewable energy technologies or product types (e.g., baseload,
peaking as-available, or non-peaking as-available) that it is seeking to align, or fit, with
specific needs in its portfolio. Instead, PG&E identifies an RPS-eligible energy need in
order to fill an aggregate open position identified in its planning horizon and selects
project offers that are best positioned to meet PG&E’s current portfolio needs. This is
evaluated through the use of PG&E’s Portfolio Adjusted Value (“PAV”) methodology,
which ensures that the procured renewable energy products provide the best fit for
PG&E’s portfolio at the least cost. Starting in the 2014 RPS RFO, PG&E began utilizing

the interim integration cost adder to accurately capture the impact of intermittent
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resources on PG&E'’s portfolio. When this adder is finalized by the Commission,
PG&E’s Net Market Value (“NMV”) methodology will be updated to use the values and
methodologies of the final integration cost adder. PG&E’s PAV and NMV
methodologies were described in detail in PG&E’s 2014 RPS Solicitation Protocol.21

3.5. RPS Portfolio Diversity

PG&E’s RPS portfolio contains a diverse set of technologies, including solar PV,
solar thermal, wind, small hydro, bioenergy, and geothermal projects in a variety of
geographies, both in-state and out-of-state. PG&E’s procurement strategy addresses
technology and geographic diversity on a quantitative and qualitative basis.

In the NMV valuation process, PG&E models the location-specific marginal
energy and capacity values of a resource based on its forecasted generation profile.
Thus, if a given technology or geography becomes “saturated” in the market, then those
projects will see declining energy and capacity values in their NMV. This aspect of
PG&E’s valuation methodology should result in PG&E procuring a diverse resource mix
if technological or geographic area concentration is strong enough to change the
relative value of different resource types or areas. In addition, technology and
geographic diversity have the potential to reduce integration challenges. PG&E’s use of
the integration cost adder in its NMV valuation process may also result in procurement
of different technology types.

Diversity is also considered qualitatively when making procurement decisions.
Resource diversity may decrease risk to PG&E’s RPS portfolio given uncertainty in
future hourly and locational market prices as well as technology-specific
development risks.

PG&E recognizes that resource diversity is one option to minimize the

overgeneration and integration costs associated with technological or geographic

21 See PG&E, 2014 RPS Solicitation Protocol, pp. 24-28 (available at
http://www.pge.com/includes/docs/pdfs/b2b/wholesaleelectricsuppliersolicitation/RPS2014/
RPS Solicitation Protocol 01052015.pdf).
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concentration. In general, PG&E believes that less restrictive procurement structures
provide the best opportunity to maximize value for its customers, allowing proper
response to changing market conditions and more competition between resources,
while geographic or technology-specific mandates add additional costs to RPS

procurement.

3.6. Optimizing Cost, Value, and Risk for the Ratepayer

From 2003-2012, PG&E’s annual RPS-eligible procurement and generation
costs from its existing contracts and utility-owned portfolio grew at a relatively modest
pace. However, the costs of the RPS Program are becoming more apparent on
customer bills and will increase as RPS projects come online in significant quantities.
Over the period of 2013 and 2014, the renewable generation in PG&E’s portfolio
increased by approximately the same amount that it grew over the entire prior history of
the RPS Program (2003-2012). During 2015, PG&E’s renewable generation costs
continued to increase. In addition to cost impacts resulting from the direct procurement
of renewable resources, customer costs are also impacted by the associated indirect
incremental transmission and integration costs.

PG&E is aware of these direct and indirect cost impacts and will attempt to
mitigate them whenever possible. PG&E’s fundamental strategy for mitigating RPS cost
impacts is to balance the opposing objectives of: (1) delaying additional RPS-related
costs until deliveries are needed to meet a physical compliance requirement; and
(2) managing the risk of being caught in a “seller’'s market,” where PG&E faces
potentially high market prices in order to meet near-term compliance deadlines. When
these objectives are combined with the general need to manage overall RPS portfolio
volatility based on demand and generation uncertainty, PG&E believes it is prudent and
necessary to maintain an adequate Bank through the most cost-effective means
available.

In addition, PG&E seeks to minimize the overall cost impact of renewables over

time through promoting competitive processes that can encourage price discipline, and
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using the Bank to mitigate risks associated load uncertainty, project failure, and
generation variability. PG&E generally supports the use of competitive procurement
mechanisms that are open to all RPS-eligible technologies and project sizes. As
described in greater detail in Section 14.2, the cost impacts of mandated procurement
programs that focus on particular technologies or project size may increase the overall
costs of PG&E’s RPS portfolio for customers as procurement from these programs
comprise a larger share of PG&E’s incremental procurement goals. This further
underscores the need to implement an RPS cost containment mechanism that provides
a cap on costs. PG&E supports a technology-neutral procurement process, in which all

technologies can compete to offer the best value to customers at the lowest cost.

3.7. Long-Term RPS Optimization Strategy

PG&E’s long-term optimization strategy seeks to both achieve and maintain
RPS compliance through and beyond 2030 and to minimize customer cost within an
acceptable level of risk. Although PG&E remains mindful of meeting near-term
compliance targets, it also seeks to refine strategies for maintaining compliance in a
least-cost manner in the long-term (post-2030). PG&E’s optimization strategy includes
an assessment of compliance risks and approaches to protect against such risks by
maintaining a Bank that is both prudent and needed to manage a 50% RPS operating
portfolio after 2030. PG&E employs two models in order to optimize cost, value, and
risk for the ratepayer while achieving sustained RPS compliance. This optimization
analysis results in PG&E's “stochastically-optimized net short” (“SONS”), which PG&E
uses to guide its procurement strategy, as further described in Sections 6 and 7.

PG&E’s long-term optimization strategy includes three primary components:
(1) incremental procurement (if needed); (2) possible sales of surplus procurement; and
(3) effective use of the Bank. Although PG&E is proposing not to hold a 2016 RPS
procurement solicitation, future incremental procurement to avoid the need to procure
extremely large volumes in any single year remains a component of PG&E’s long-term

RPS optimization strategy. In addition to procurement, PG&E’s optimization strategy
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includes consideration of sales of surplus procurement that provide a value
to customers. PG&E has developed a framework for surplus sales, which is described
in Appendix J, and is requesting Commission approval of the proposed framework in
this proceeding.

The third component of the optimization strategy is effective use of the Bank.
Under the existing 50% RPS target and current market assumptions, PG&E plans to
apply a portion of its projected Bank to meet compliance requirements beginning in
-. Additionally, PG&E plans to use a portion of its Bank as a VMOP to manage
additional risks and uncertainties accounted for in PG&E’s stochastic model, while

maintaining a minimum Bank size of at least _ See

Section 7 for additional information regarding the use and size of PG&E’s Bank.

4. Project Development Status Update

In Appendix B, PG&E provides an update on the development of RPS-eligible
resources currently under contract but not yet delivering energy. The table in
Appendix B updates key project development status indicators provided by
counterparties and is current as of June 1, 2016.22 These key project development
status indicators help PG&E to determine if a project will meet its contractual milestones
and identify impacts on PG&E’s renewable procurement position and procurement
decisions. Appendix B includes in-development GTSR dedicated contracts that—
though RPS eligible—are not counted towards PG&E’s RPS position, as explained in
Section 3.2.2 and Appendix G.

22 Appendix B includes PPAs procured through the GTSR Program, RAM, and PV Programs,
but does not include small renewable FIT PPAs. PG&E currently has 69 executed
Assembly Bill (“AB”) 1969 PPAs in its portfolio and 31 ReMAT PPAs, totaling 101.1125 MW
of capacity. These small renewable FIT projects are in various stages of development, with
68 already delivering to PG&E under an AB 1969 PPA and 14 delivering to PG&E under a
ReMAT PPA. Information on these programs is available at
http://www.pge.com/feedintariffs/.

21



Within PG&E'’s active portfolio,23 there are 117 RPS-eligible projects that were
executed after 2002. Eighty-three of these contracts have achieved full commercial
operation and started the delivery term under their PPAs. Thirty-four contracts have not
started the delivery term under their PPAs. Of the 34 contracts that have not started the
delivery term under their PPAs with PG&E: 26 have not yet started construction;
three have started construction, but are not yet online; four are delivering energy, but
have not yet started the delivery term under their PPAs, and one contract is delivering
energy under its current RPS contract expiring in 2016 and will be starting the delivery
term under a new RPS contract thereafter.

In addition, 8 of the 117 total RPS-eligible projects are designated for the GTSR
Program. All eight projects have not currently started construction and are expected to
come online by April 2018. How these GTSR-dedicated projects are accounted for in

PG&E’s RPS position modeling is discussed in Section 3.2.2 and Appendix G.

5. Potential Compliance Delays
This section addresses: (1) obstacles for renewable project developers; and

(2) how PG&E mitigates these risks of compliance delay in its modeling and planning.24

5.1. Potential Causes of Compliance Delays as a Result of Obstacles to
Renewable Project Development

Through the considerable experience it has gained over the past decade of RPS

procurement, PG&E is familiar with the obstacles confronting renewable energy

23 pPG&E’s active portfolio includes RPS-eligible projects that were executed (but not
terminated or expired) and have been approved by the Commission, not including amended
post-2002 Qualifying Facility (“QF”) contracts, contracts for the sale of bundled renewable
energy and green attributes by PG&E to third parties, Utility-Owned Generation (“‘UOG”)
projects, or FIT projects.

24 This section is not intended to provide a detailed justification for an enforcement waiver or a
reduction in the portfolio content requirements pursuant to Sections 399.15(b)(5) or
399.16(e). To the extent that PG&E finds that it must seek such a waiver or portfolio
balance reduction in the future, it reserves the right to set forth a more complete statement,
based upon the facts as they appear in the future, in the form of a petition or as an
affirmative defense to any action by the Commission to enforce the RPS compliance
requirements.
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developers. Significant obstacles include securing project financing, siting and
permitting projects, expanding transmission capacity, and interconnecting projects to
the grid. At both the federal and state levels, new programs and measures continue to

be implemented to address these issues.

5.1.1. Project Financing

The financing environment for solar PV and wind projects continues to be
healthy, with access to low-cost capital, a growing number of investors, and a variety of
ownership structures for project developers. Wind and solar deals saw an increase in
project finance volume in 2015, with further volume growth expected in 2016 as well.25

Federal and state incentives such as the PTC and ITC continue to fuel
renewable growth in California. In late 2015, Congress extended the ITC for solar
energy, the PTC for wind and other renewable resources, and bonus depreciation.26
For many developers, this event added significant value to their companies. In addition,
the lengthy extensions of the tax credits have provided certainty and caused a
developer shift towards raising capital and expansion.

The table below shows the value of the ITC for each renewable technology by
year. For solar technologies and wind, the expiration date is based on “commencement
of construction.” For all other renewable technologies, the expiration date is based on

when the system is placed in service.27

25 http://www.renewableenergyworld.com/articles/2016/02/renewable-energy-finance-outlook-
2016-the-year-of-the-green-dollar.html.

26 On December 18, 2015, President Barack Obama signed into law the Consolidated
Appropriations Act, 2016 (Act). See |.R.S. Notice 2013-29, 2013-20 |.R.B. 1085, as
clarified by I.R.S. Notice 2013-60, 2013-42 |.R.B. 431, as clarified and modified by
I.R.S. Notice 2014-46, 2014-35 I.R.B. 520, and as updated by I.R.S. Notice 2015-25,
2015-13 I.R.B.

27 solar projects will qualify for the 30 percent ITC if construction begins on or before
December 31, 2019, even if the projects are not placed in service until after that date.
However, the project must be placed in service before January 1, 2024. Projects placed in
service on or after that date would qualify for a 10 percent credit.
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Renewable Energy Investment Tax Credit28

Technology

12/31/16

12/31/17 | 12/31/18 | 12/31/19 | 12/31/20 | 12/31/21

12/31/22

Future
Years

PV, Solar Water
Heating, Solar
Space
Heating/Cooling,
Solar Process
Heat

30%

30% 30% 30% 26%

22%

10%

10%

Hybrid Solar
Lighting, Fuel
Cells, Small
Wind

30%

N/A N/A N/A N/A

N/A

N/A

N/A

Geothermal
Heat Pumps,
Microturbines,
Combine Heat
and Power
Systems

10%

N/A N/A N/A N/A

N/A

N/A

N/A

Geothermal
Electric

10%

10% 10% 10% 10%

10%

10%

10%

Large Wind

30%

24% 18% 12% N/A

N/A

N/A

N/A

For wind facilities, the PTC was extended for two years and also structured to

phase out. The table below shows the value of the PTC for each renewable resource.

28 per Section 48 of the Internal Revenue Code. The energy ITC is realized in the year that
the project is placed in service.
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Renewable Energy Production Tax Credit29

Resource Tax Credit Amount P%r:::if g
2.3 cents per kilowatt-hour (kWh) (inflation adjusted) for facility
starting construction through December 31, 2019, with a
phase-down beginning for wind projects commencing
construction after December 31, 2016:
Wind30 * facilities commencing construction in 2017, the PTC 10 years
amount is reduced by 20%;
e facilities commencing construction in 2018, the PTC
amount is reduced by 40%;
o facilities commencing construction in 2019, the PTC
amount is reduced by 60%
Geothermal Energy
Resources, 2.3 cents per kWh (inflation adjusted) for facility starting 10 vears
Closed-Loop construction through December 31, 2016 y
Biomass
Open-loop
biomass, Landfill
gas, Municipal solid
waste, 1.2 cents per kWh (inflation adjusted) for facility starting 10 vears
Qualified construction through December 31, 2016 y
hydroelectric
Marine &
hydrokinetic energy
resources
29

Per Section §45 of the Internal Revenue Code.

30 Wind facilities may also claim the 30 percent energy ITC in lieu of the PTC if the facilities
begin construction on or before December 31, 2016.
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Congress also extended the bonus depreciation through 2019, as follows:

Tax Depreciation

For Qualified Property Placed in Service: Tax Depreciation Allowance

50% Bonus Depreciation, then Modified Accelerated

On or before December 31, 2017 31
Cost Recovery System (MACRS)

In 2018 40% Bonus Depreciation, then MACRS
In 2019 30% Bonus Depreciation, then MACRS
Beyond 2019 5and 7 MACRS

The tax incentives and the tax depreciation deductions enable developers and
businesses to reduce their tax liability and accelerate the rate of return on renewable
investments. They also provide a workable framework for negotiating financing
arrangements. As a result, the tax incentives encourage significant investment in
renewable energy and generally amount to between 35 and 60 cents per dollar of
capital cost.

Tax equity remains a core financing tool for renewable developments and
ownership structures such as the partnership flip, Master Limited Partnerships, and
Yield Cos continue to be utilized by project sponsors. These structures allow
developers who cannot use tax benefits efficiently to barter the benefits to large
corporations or investors in exchange for cash infusions for their projects.

PG&E believes the healthy trends for renewable project financing will continue

well into the future.

5.1.2. Siting and Permitting
PG&E works with various stakeholder groups toward finding solutions for

environmental siting and permitting issues faced by renewable energy development.

31 MACRS provides for a five-year tax cost recovery period for renewable solar, wind,
geothermal, fuel cells and combined heat and power tangible property. Certain biomass
property is eligible for a seven-year tax cost recovery period under MACRS.
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For example, PG&E works collaboratively with environmental groups, renewable energy
developers and other stakeholders to encourage sound policies through a Renewable
Energy Working Group, an informal and diverse group working to protect ecosystems,
landscapes and species, while supporting the timely development of energy resources
in the California desert and other suitable locations. Long-term and comprehensive
planning and permitting processes can help better inform and facilitate renewable
development.

PG&E is hopeful that these and other efforts will establish clear requirements
that developers and other interested parties can satisfy in advance of the submission of
offers to PG&E'’s future solicitations, and will, as a result, help decrease the time it takes
parties to site and permit projects while ensuring environmental integrity.

Permitting challenges for projects are improving as a result of these and other
efforts to streamline and adjust the permitting process for renewable energy projects.
While these improvement efforts are ongoing, permitting and siting hurdles remain for
renewables projects. Common issues may include challenges related to farmland
designation and Williamson Act contracts, tribal and cultural resources areas, protected
species, and county-imposed moratoriums. These hurdles may impact development

schedules for projects.

5.1.3. Transmission and Interconnection

Achieving timely interconnection is an important part of the project development
process. Delays in achieving interconnection can occur for various reasons, including
the delay of substation construction, permitting issues, telecommunications delays, or
overly aggressive timeline assumptions on the part of interconnection customers. While
delays in interconnection can lead to delays in project development, such delays to date
have not had a major impact on PG&E’s ability to meet its RPS procurement targets.

Over the past few years, the CAISO and the I0Us have seen significant
increases in the number of requests for grid interconnection. As the number of

proposed RPS-eligible projects continues to increase in California, planning for how
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these projects would be connecting into the California grid has become increasingly
challenging. Additionally, projects often withdraw from the interconnection process for a
variety of reasons, including a lack of commercial viability, and these withdrawals
significantly impact other projects that remain active and change the system planning
assumptions. This in turn makes identifying upgrades and associated costs a dynamic
process that can be challenging for both IOUs and interconnection customers to
manage, increasing the need for effective queue management.

Accordingly, PG&E has initiated a number of internal efforts and collaborated on
external initiatives to address these challenges at both the transmission and distribution
levels. Recent notable changes in the distribution-level interconnection process
included: (1) amending the Wholesale Distribution Tariff in October 2014 to address
modifications similar to those made to the CAISO’s Tariff; and (2) amending Rule 21 in
January 2015 to capture the technological advances offered by smart inverters.
Additional amendments to the Wholesale Distribution Tariff are underway currently to
address recent proposals for a Distributed Group Study Process and project naming
conventions, and to clarify financial security requirements and procedures.

Additionally, over the past few years, PG&E has worked with the CAISO and
industry stakeholders in ongoing stakeholder initiatives enhancing the transmission-
level interconnection processes. Most significant among the changes has been the
Generator Interconnection and Deliverability Allocation Procedures (“GIDAP”), which
has streamlined the process for identifying customer-funded transmission additions and
upgrades under a single comprehensive process. This initiative also provides
incentives for renewable energy developers to interconnect to the CAISO grid at the
most cost-effective locations. PG&E has also actively contributed to the CAISO’s
Interconnection Process Enhancements stakeholder initiative that seeks to continuously
review potential enhancements to the generator interconnection procedures.

More recently, PG&E is supporting the Renewable Energy Transmission

Initiative 2.0 (“RETI 2.0”) that was initiated jointly by the California Energy Commission,
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CPUC, CAISO, and the California Natural Resources Agency to facilitate electric
transmission coordination and planning towards achieving California’s 2030 goals.
While RETI 2.0 is not a regulatory proceeding, PG&E supports RETI 2.0 as an initiative
that can help inform future transmission planning proceedings.32

PG&E is supportive of the CAISO’s and Commission’s recent efforts to examine
the potential impact of energy only (“EQ”) resources on transmission planning. The
CAISO’s 2015-2016 Transmission Plan included an informational “Special Study” that
included energy only resources, and the CAISO’s upcoming 2016-2017 Transmission
Planning Process (“TPP”) will help further that analysis.33 In addition, the Commission
has updated the RPS Calculator to include 50% RPS scenarios that consider the
potential procurement of energy only resources.34 PG&E is actively supporting these
initiatives.

Partially deliverable and energy only contracts are currently a viable option for
some renewable resources, and PG&E supports the ongoing study of the relative costs
and benefits of energy only versus full deliverability. PG&E believes the current
Least-Cost Best-Fit (“LCBF”) methodology adequately captures the benefits and costs
of the tradeoff between EO and full deliverability via the value of Resource Adequacy
and the transmission cost adder. PG&E believes the current planning processes,
including the Commission’s IRP/Long-Term Procurement Plan (“LTPP”), and CAISO’s
TPP and GIDAP, are the proper venues to re-examine the transmission and

sub-transmission needs for EO projects.

32 5ee RETI 2.0 Website at http://www.energy.ca.qov/reti/.

33 See CAISO Website at
http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx.

34 See CPUC Website at http://www.cpuc.ca.gov/RPS Calculator/.
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5.2. Consideration of Compliance Delay Risks in PG&E’s RPS Strategy

Despite the ongoing efforts to address the potential delays noted above,
challenges remain that could ultimately impact PG&E’s RPS position. Moreover,
operational issues, such as curtailment, may impact PG&E’s RPS compliance. This

section describes briefly some of the steps PG&E is taking to mitigate these risks.

5.2.1. Curtailment of RPS Generating Resources

As discussed in more detail in Section 11, if RPS curtailed volumes increase
substantially due to CAISO market or reliability conditions, curtailment may reduce the
RPS energy available for compliance. In order to better address this challenge, PG&E’s
stochastic model incorporates estimated levels of curtailment, which enables PG&E to
plan for appropriate levels of RPS procurement to meet RPS compliance even when
volumes are curtailed. Additional detail on these assumptions is provided in

Section 6.2.

5.2.2. Risk-Adjusted Analysis

PG&E employs both a deterministic and stochastic approach to quantifying its
remaining need for incremental renewable volumes. As described further in Section 6,
deliveries from projects experiencing considerable development challenges associated
with project financing, permitting, transmission and interconnection, among others, are
excluded from PG&E’s net short calculation.

PG&E’s experience with prior solicitations is that developers often experience
difficulties managing some of the development issues described above. As described in
Section 8, PG&E'’s expected RPS need calculation incorporates a minimum margin of
procurement to account for some anticipated project failure and delays in PG&E’s
existing portfolio, which are captured in PG&E’s deterministic model.3% These
deterministic results do not account for all of the risks and uncertainties that can cause

substantial swings in PG&E’s portfolio.

35 As described in Section 3.2.1, PG&E currently assumes a project development success
rate of 100% in its deterministic model.
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While it has made reasonable efforts to minimize risks of project delays or
failures in an effort to comply with the 50% RPS Program procurement targets, PG&E
cannot predict with certainty the circumstances—or the magnitude of the
circumstances—that may arise in the future affecting the renewables market or

individual project performance.

6. Risk Assessment

Dynamic risks, such as the factors discussed in Section 5 that could lead to
potential compliance delays, directly affect PG&E'’s ability to plan for and meet
compliance with the RPS requirements. To account for these and additional
uncertainties in future procurement, PG&E models the demand-side risk of retail sales
uncertainty and the supply-side risks of generation variability, project failure,
curtailment, and project delays in quantitative analyses.

Specifically, PG&E uses two approaches to modeling risk: (1) a deterministic
model; and (2) a stochastic model. The deterministic model tracks the expected values
of PG&E’s RPS target and deliveries to calculate a “physical net short,” which
represents a point-estimate forecast of PG&E’s RPS position and constitutes a
reasonable minimum margin of procurement, as required by the RPS statute. These
deterministic results serve as the primary inputs into the stochastic model. The
stochastic model36 accounts for additional compounded and interactive effects of

various uncertain variables on PG&E’s portfolio to suggest a procurement strategy at

36 The stochastic model specifically employs both Monte Carlo simulation of risks and genetic
algorithm optimization of procurement amounts. A Monte Carlo simulation is a
computational algorithm commonly used to account for uncertainty in quantitative analysis
and decision making. A Monte Carlo simulation provides a range of possible outcomes, the
probabilities that they will occur and the distributions of possible outcome values. A genetic
algorithm is a problem-solving process that mimics natural selection. That is, a range of
inputs to an optimization problem are tried, one-by-one, in a way that moves the problem’s
solution in the desired direction—higher or lower—while meeting all constraints. Over
successive iterations, the model “evolves” toward an optimal solution within the given
constraints. In the case of PG&E’s stochastic model, a genetic algorithm is employed to
conduct a first-order optimization to ensure compliance at the identified risk threshold while
minimizing cost.
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least cost within a designated level of non-compliance risk. The stochastic model
provides target procurement volumes for each compliance period, which result in a
designated Bank size for each compliance period. The Bank is then primarily utilized as
VMOP to mitigate dynamic risks and uncertainties and ensure compliance with
the RPS.37

This section describes in more detail PG&E’s two approaches to risk mitigation
and the specific risks modeled in each approach. Section 6.1 identifies the three risks
accounted for in PG&E’s deterministic model. Section 6.2 outlines the four additional
risks accounted for in PG&E’s stochastic model. Section 6.3 describes how the risks
described in the first two sections are incorporated into both models, including details
about how each model operates and the additional boundaries each sets on the risks.
Section 6.4 notes how the two models help guide PG&E’s optimization strategy and
procurement need. Section 7 discusses the results for both the deterministic and
stochastic models and introduces the physical and optimized net short calculations
presented in Appendices C.1 and C.2. Section 8 addresses PG&E’s approach to the

statutory minimum and voluntary margins of procurement.

6.1. Risks Accounted for in Deterministic Model

PG&E’s deterministic approach models three key risks:

1) Standard Generation Variability: the assumed level of deliveries for categories
of online RPS projects.

2) Project Failure: the determination of whether or not the contractual deliveries
associated with a project in development should be excluded entirely from the
forecast because of the project’s relatively high risk of failure or delay.

3) Project Delay: the monitoring and adjustment of project start dates based on
information provided by the counterparty (as long as deliveries commence
within the allowed delay provisions in the contract).

37 PG&E has also developed a framework to assess whether to hold or sell excess
RPS volumes, included in Appendix J.
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The table below shows the methodology used to calculate each of these risks,

and to which category of projects in PG&E’s portfolio the risks apply. More detailed

descriptions of each risk are described in the subsections below.

TABLE 6-1

DETERMINISTIC MODEL RISKS

RISK METHODOLOGY APPLIES TO
For non-QF projects executed post-2002,
100% of contracted volumes
For non-hydro QFs, typically based on an
Standard average of the three most recent calendar year
Generation deliveries Online Projects
Variability

Hydro QFs, UOG and Irrigation District and
Water Agency (“ID&WA”) generation
projections are updated to reflect the most
recent hydro forecast.

Project Failure

In Development projects with high likelihood of
failure are labeled “OFF” (0% deliveries
assumption)

All other In Development projects are “ON”
(assume 100% of contracted delivery)

In Development Projects

Project Delay

Professional judgment/Communication with
counterparties

Under Construction Projects/
Under Development Projects/
Approved Mandated Programs

6.1.1. Standard Generation Variability

With respect to its operating projects, PG&E’s forecast is divided into

three categories: non-QF; non-hydro QFs; and hydro QF projects. The forecast for

non-QF projects is based on contracted volumes. The forecast for non-hydro QFs is

typically based on the average of the three most recent calendar year deliveries. The

forecast for hydro QFs is typically based on historical production, normalized for

average water year conditions, and then adjusted to reflect PG&E’s latest internal hydro

outlook. The UOG and IDWA forecast are based on PG&E’s latest internal hydro

updates. Future years’ hydro forecasts assume average water year production. These

assumptions are included in this RPS Plan as Appendix G.
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6.1.2. Project Failure

To account for the development risks associated with securing project siting,
permitting, transmission, interconnection, and project financing, PG&E uses the data
collected through PG&E'’s project monitoring activities in combination with best
professional judgment to determine a given project’s failure risk profile. PG&E
categorizes its portfolio of contracts for renewable projects into two risk categories:

OFF (represented with 0% deliveries) and ON (represented with 100% deliveries). This

approach reflects the reality of how a project reaches full development; either all of the

generation from the project comes online, or none of the generation comes online.

1. OFF/Closely Watched — PG&E excludes deliveries from the “Closely Watched”
projects in its portfolio when forecasting expected incremental need for renewable
volumes. “Closely Watched” represents deliveries from projects experiencing
considerable development challenges as well as once-operational projects that
have ceased delivering and are unlikely to restart. In reviewing project development
monitoring reports, and applying their best professional judgment, PG&E managers
may consider the following factors when deciding whether to categorize a project as

“Closely Watched”:

e Actual failure to meet significant contractual milestones (e.g., guaranteed
construction start date, guaranteed commercial operation date, etc.);

« Anticipated failure to meet significant contractual milestones due to the project’s
financing, permitting, and/or interconnection progress or to other challenges
(as informed by project developers, permitting agencies, status of CAISO
transmission studies or upgrades, expected interconnection timelines, and/or
other sources of project development status data);

o Significant regulatory contract approval delays (e.g., 12 months or more after
filing) with no clear indication of eventual authorization;

o Developer's statement that an amendment to the PPA is necessary in order to
preserve the project’'s commercial viability;

« Whether a PPA amendment has been executed but has not yet received
regulatory approval; and

« Knowledge that a plant has ceased operation or plant owner/operator’s
statement that a project is expected to cease operations.
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Final forecasting assessments are project-specific and PG&E does not
consider the criteria described above to be exclusive, exhaustive, or the sole
criteria used to categorize a project as “Closely Watched.”38 PG&E does not
currently have any in-development projects categorized as “OFF” in its
deterministic model.

2. ON - Projects in all other categories are assumed to deliver 100% of contracted
generation over their respective terms. There are three main categories of these
projects. The first category, which denotes projects that have achieved commercial
operation or have officially begun construction, represents the majority of
“ON” projects. Based on empirical experience and industry benchmarking, PG&E
estimates that this population is highly likely to deliver. The second category of
“ON” projects is comprised of those that are in development and are progressing
with pre-construction development activities without foreseeable and significant
delays. The third category of “ON” projects represents executed and future
contracts from Commission-mandated programs. While there may be some risk to
specific projects being successful, because these volumes are mandated, the

expectation is that PG&E will replace failed volumes within a reasonable timeline.

6.1.3. Project Delay

Because significant project delays can impact the RNS, PG&E regularly
monitors and updates the development status of RPS-eligible projects from PPA
execution until commercial operation. Through periodic reporting, site visits,
communication with counterparties, and other monitoring activities, PG&E tracks the
progress of projects towards completion of major project milestones and develops

estimates for the construction start (if applicable) and commercial operation of projects.

38 For instance, PG&E may elect to count deliveries from projects that meet one or more of
the criteria if it determines, based on its professional judgment, that the magnitude of
challenges faced by the projects do not warrant exclusion from the deterministic forecast.
Similarly, the evaluation criteria employed by PG&E could evolve as the nature of
challenges faced by the renewable energy industry, or specific sectors of it, change.
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6.2. Risks Accounted for in Stochastic Model
The risk factors outlined in the deterministic model are inherently dynamic
conditions that do not fully capture all of the risks affecting PG&E’s RPS position.
Therefore, PG&E has developed a stochastic model to better account for the
compounded and interactive effects of various uncertain variables on PG&E’s portfolio.
PG&E’s stochastic model assesses the impact of both demand- and-supply-side
variables on PG&E’s RPS position from the following four categories:
1) Retail Sales Uncertainty: This demand-side variable is one of the largest drivers of
PG&E’s RPS position;
2) Project Failure Variability: Considers additional project failure potential beyond the
“on-off” approach in the deterministic model;
3) Curtailment: Considers buyer-ordered (economic), CAISO-ordered or Participating
Transmission Owner (“PTO”)-ordered curtailment; and
4) RPS Generation Variability: Considers additional RPS generation variability above
and beyond the small percentages in the deterministic model.
When considering the impacts that these variables can have on its RPS position,
PG&E organizes the impacts into two categories: (1) persistent across years; and
(2) short-term (e.g., effects limited to an individual year and not highly correlated from
year to year). Table 6-2 below lists the impacts by category, while showing the size of

each variable’s overall impact on PG&E’s RPS position.
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TABLE 6-2

CATEGORIZATION OF IMPACTS ON RPS POSITION

Impact Categorization
Higher Retall Sales Uncertainty: Variable and persistent
I ¢ . . .
e et | U an outcome ocurs, the ffec
Position growth, EE, CCA and DA, and P :;%sts through more than one
N distributed generation impacts). year).
Curtailment:
Impact increases with higher Variable and persistent
penetration of renewables and will be
persistent.
RPS Generation Variability: Variable and short-term
v Variability in yearly generation is largely | (If an outcome occurs, the effect
an annual phenomenon that has little may only occur for the individual
persistence across time. year.)
Lower
Impact on 4. Project Failure Variability:
RPS Lost volume from project failure persists | Variable and persistent
Position through more than one year.

6.2.1. Retail Sales Variability

PG&E's retail sales are impacted by factors such as weather, economic growth
or recession, technological change, energy efficiency, levels of DA and CCA
participation, and distributed generation. PG&E generates a distribution of the bundled
retail sales for each year using a model that simulates thousands of possible bundled
load scenarios. Each scenario is based on regression models for load in each end use
sector as a function of weather and economic conditions with consideration of future
policy impacts on energy efficiency, electric vehicles, and distributed generation.
However, the variability in load loss due to DA and CCA is not modeled in this same
way. As load loss due to DA is currently capped by California statute and cannot be

expanded without additional legislation, PG&E is not forecasting substantial increases in

DA. Load loss due to CCA departure is modeled as _
_ based on a forecast of CCA departure. Because forecast errors

tend to carry forward into future years, the cumulative impact of load forecast

uncertainty grows with time. Appendix F.1 lists the resulting simulated retail sales and
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summary statistics for the period 2016-2030. Appendix F.5 shows the resulting
simulated RPS target when accounting for the retail sales uncertainty for the period

2016-2030.
6.2.2. RPS Generation Variability
Based on analysis of historical hydro generation data from 1985-2012, wind

generation data from 1985-2011, and generation data from solar and other technologies

where available, PG&E estimated a historical annual variability measured by the

coefficient of variation of each resource type.

Due to significant variability in annual
precipitation, small hydro demonstrates the largest annual variability (coefficient of
variation of .). The remaining resource types range in annual variability from l for
biomass and geothermal, l for solar PV and solar thermal to l for wind.
Collectively, technology diversity helps to reduce the overall variation, because
variability around the mean is uncorrelated among technologies. Appendix F.3 lists the
resulting simulated generation and summary statistics for the period 2016-2030.

To better understand the wide range of variability of the above risks and thus,
the need for a stochastic model to optimize PG&E’s procurement volumes,
Appendix F.4 combines the Project Failure and RPS Generation Variability factors into a

“total deliveries” probability distribution, and shows how these variables interact.

6.2.3. Curtailment
The stochastic model also estimates the potential for RPS curtailment.
Curtailment can result from either buyer-ordered (economic), CAISO-ordered or

PTO-ordered curtailment (the latter two driven by system stability issues, not

economics). Curtailment ramps from a historical level of _
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_.39 These modeling assumptions will not necessarily

reflect the actual number of curtailment hours, but are helpful in terms of considering the
impact of curtailment on long-term RPS planning and compliance. Please see

Section 11 for more information regarding curtailment.

6.2.4. Project Failure Variability

To model the project failure variability inherent in project development, PG&E
assumes that project viability for a yet-to-be-built project is a function of the number of
years until its contract start date. That is, a new project scheduled to commence
deliveries to PG&E next year is considered more likely to be successful than a project
scheduled to begin deliveries at a much later date. The underlying assumption is that
both PG&E and the counterparty know more about a project’s likelihood of success the
closer the project is to its initial delivery date, and the counterparty may seek to amend
or terminate a non-viable project before it breaches the PPA. Working from this
assumption, PG&E assigns a probability of project success for new, yet-to-be-built
oroects eaual o [
-. For example, a project scheduled to come online in five years or more is
assumed to have a chance of success. This success rate is based on
experience and is reflective of higher project development success rates of PG&E’s
RPS portfolio in more recent years.

Although PG&E'’s current existing portfolio of projects may have higher rates of

success, the actual success rate for projects in the long-term may be higher or lower.
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Appendix F.2 lists PG&E’s simulated failure rate and summary statistics for the period
2016-2030.

6.2.5. Comparison of Model Assumptions

Table 6-3 below shows a comparison of how PG&E’s deterministic and
stochastic models each handle uncertainty with regard to retail sales, project failure,
RPS generation, and curtailment. Section 7 provides a more detailed summary of the

results from PG&E’s deterministic and stochastic modeling approaches.

40



TABLE 6-3

COMPARISON OF UNCERTAINTY ASSUMPTIONS
BETWEEN PG&E’S DETERMINISTIC AND STOCHASTIC MODELS

Uncertainty“0

Deterministic Model

Stochastic Model

1) Retail Sales Variability

Uses most recent PG&E
bundled retail sales forecast
for next 5 years and 2014
LTPP for later years
(Appendix C.1); Uses most
recent PG&E bundled retail
sales forecast for all years
(Appendix C.2).

Distribution based on most recent (2016) PG&E
bundled retail sales forecast.

2) Project Failure
Variability

Only turns “off” projects with
high likelihood of failure per
criteria. “On” projects
assumed to deliver at
Contract Quantity.

Uses
to model a success rate for

all “on” yet-to-be-built projects in the
deterministic model. Thus, for a project
scheduled to come online in 5 years, the project
success rate is _y This success
rate is based on PG&E’s experience that the
further ahead in the future a project is

scheduled to come online, the lower the
likelihood of project success.

3) RPS Generation
Variability

Non-QF projects executed
post-2002, 100% of
contracted volumes.

For non-hydro QFs,
typically based on an
average of the three most
recent calendar year
deliveries.

Hydro QFs, UOG and IDWA
generation projections are
updated to reflect the most
recent hydro forecast.

Hydro: [JJlij annual variation
wind: [} annual variation
Solar: ] annual variation

Biomass and Geothermal: ] annual variation

4) Curtailment

None

Curtailment is modeled as increasing between
the following data points:

Bl in 2015
Il in 2020
Bl in 2024
I in 2030

40 These modeling assumptions will not necessarily align with the future actual sales, project
failure rates, RPS generation, and curtailment hours, but are helpful in terms of considering
the impact of uncertainty on long-term RPS planning and compliance.
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6.3. How Deterministic Approach Is Modeled

The deterministic model is a snapshot in time of PG&E’s current and forecasted
RPS position. The deterministic model relies on currently available generation data for
executed online and in development RPS projects as well as PG&E’s most recent
bundled retail sales forecast. The results from the deterministic model determine
PG&E’s “physical net short,” which represents the best current point-estimate forecast
of PG&E’s RPS position today. The deterministic model should not be seen as a static

target because the inputs are updated as new information is received.

6.4. How Stochastic Approach Is Modeled

The stochastic model adds rigor to the risk-adjustment embedded in the
deterministic model—using Monte Carlo simulation—and optimizes its results to
achieve the lowest cost possible given a specified risk of non-compliance and the
stochastic model’s constraints.

The methodology for the stochastic model is as follows:
1) Create an optimization problem by establishing the (a) objectives; (b) inputs; and

(c) constraints of the model:

(a) The objective is to minimize procurement cost.

(b) The inputs are a range of potential incremental RPS-eligible deliveries (new and
re-contracted volumes#1) in each year of the || timeframe. The
potential incremental procurement is restricted to a range of no less than zero
and no more than annually.

The constraints are: (1) to keep PG&E’s risk of non-compliance to less than [}
, less than , less

(c)

than

; and (2) to restrict PG&E’s Bank over time to the size necessary to
meet compliance objectives within the specified risk threshold.

41 Although the physical net short calculations do not include any assumptions related to the
re-contracting of expiring RPS-eligible contracts, this modeling approach assumes
re-contracting will be considered in the future side-by-side with procurement of other
new resources.
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2) The stochastic model then solves the optimization problem by examining thousands
of combinations of procurement need in each year. For each of these
combinations, the model runs hundreds of iterations as part of its Monte Carlo
simulation of uncertainty for each of the risk factors in the stochastic model to test if
the constraints are met. If the solution for that combination of inputs fits within the
given constraints, it is a valid outcome.

3) For each valid outcome, the mean Net Present Value (“NPV”) cost of meeting that
procurement need is calculated based on PG&E’s RPS forward price curve.

4) Finally, the model sorts the NPV of the potential procurement outcomes from
smallest to largest, thus showing the optimal RPS-eligible deliveries needed in the
years - to ensure compliance based on the modeled assumptions.

The modeled solution becomes a critical input into PG&E’s overall RPS
optimization strategy, but the outputs are subject to further analysis based upon best
professional judgment to determine whether factors outside the model could lead to
better outcomes. For example, the model does not allow for price arbitrage through
sales of PG&E’s Bank in the near-term and additional incremental procurement in the
long-term. Nor does the model consider the opposite strategy of advance procurement
of RPS-eligible products in 2016 for purposes of reselling those products in the future at
a profit. As a general matter, PG&E does not approach RPS procurement and
compliance as a speculative enterprise and so has not modeled or otherwise proposed

such strategies in this 2016 RPS Plan.

6.5. Incorporation of the Above Risks in the Two Models Informs
Procurement Need and Sales Opportunities

Incorporating inputs from the deterministic model, the stochastic model provides
results that lead to a forecasted procurement need or SONS, expected Bank usage and
thus an anticipated Bank size, for each compliance period. The SONS for the 50% RPS
are shown in Row La of PG&E’s Alternate RNS in Appendix C.2.
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The results of both the deterministic and stochastic models are discussed further

in Section 7 and minimum margin of procurement is addressed in Section 8.

7. Quantitative Information

As discussed in Section 6, PG&E's objectives for this RPS Plan are to both
achieve and maintain RPS compliance and to minimize customer cost within an
acceptable level of risk. To do that, PG&E uses both deterministic and stochastic
models. This section provides details on the results of both models and references
RNS tables provided in Appendix C. Appendix C.1 presents the RNS in the form
required by the Administrative Law Judge’s Ruling on Renewable Net Short issued
May 21, 2014 in R.11-05-005 (“ALJ RNS Ruling”) and includes results from PG&E’s
deterministic model only, while Appendix C.2 is a modified version of Appendix C.1 to
present results from both PG&E’s deterministic and stochastic models. These
modifications to the table are necessary in order for PG&E to adequately show its
results from its stochastic optimization.

This section includes a discussion of PG&E's forecast of its Bank size and
PG&E’s analysis of the minimum bank needed. However, in approving the 2015 RPS

Plan, the Commission expressly rejected any specific bank size proposal.42

7.1. Deterministic Model Results

Results from the deterministic model under a 50% RPS target are shown as the
physical net short in Row Ga of Appendices C.1 and C.2. Appendix C.1 provides a
physical net short calculation using PG&E’s April 2016 Bundled Retail Sales Forecast
for years 2016-2020 and the LTPP sales forecast for 2021-2036,43 while Appendix C.2
relies exclusively on PG&E’s internal Bundled Retail Sales Forecast. Following the

methodology described in Section 6.1, PG&E currently estimates a long-term volumetric

42 D 15-12-025, pp. 106-107.

43 gales forecast used is from the most recently approved bundled sales forecast filed in
PG&E’s 2014 Conformed Bundled Procurement Plan in AL 4750-E and approved
June 15, 2016.
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success rate of 100% for its portfolio of executed-but-not-operational projects. The
annual forecast failure rate used to determine the long-term volumetric success rate is
shown in Row Fbb of Appendix C.2. This success rate is a snapshot in time and is also
impacted by current conditions in the renewable energy industry, discussed in more
detail in Section 5, as well as project-specific conditions. In addition to the current
long-term volumetric success rate, Rows Ga and Gb of Appendix C.2 depict PG&E’s
expected compliance position using the current expected need scenario before

application of the Bank.

7.1.1. 50% RPS Target Results

Under the current 50% RPS target, PG&E is well-positioned to meet its second
(2014-2016), third (2017-2020), and fourth (2021-2024) compliance period RPS
requirements. As shown in Row Gb of Appendix C.1, the deterministic model shows a
forecasted second compliance period RPS Position of 29.9%, a third compliance period
RPS position of - a fourth compliance period RPS position of 32.3%, a fifth
compliance period RPS position of 30.2%, and a sixth compliance period RPS position
of 29.2%. Row Ga of Appendix C.2 also shows a physical net short of 433 GWh
beginning in 2026.

7.2. Stochastic Model Results

This subsection describes the results from the stochastic model and the SONS
calculation for the 50% RPS target. Because PG&E uses its stochastic model to inform
its RPS procurement, PG&E has created an Alternate RNS in Appendix C.2 for the
50% RPS target. Appendix C.1 provides an incomplete representation of PG&E'’s
optimized net short, as the formulas embedded in the RNS form required by the ALJ
RNS Ruling do not enable PG&E to capture its stochastic modeling inputs and outputs.
In Appendix C.2, two additional rows have been added. Rows Gd and Ge show the
stochastically-adjusted net short, which incorporates the risks and uncertainties
addressed in the stochastic model. This is prior to any applications of the Bank, but

includes additional procurement needed for maintaining an optimized Bank size.
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Additionally, PG&E has modified the calculations in Rows La and Lb in order to more

accurately represent PG&E’'s SONS.

7.2.1. Stochastically-Optimized Net Short to Meet Non-Compliance Risk
Target

To evaluate possible procurement strategies, PG&E selected the following non-

compliance risk targets for each future compliance period:

Figure 7-1 shows the model’s forecasted procurement need and resulting Bank
usage under the 50% RPS by 2030 target. Under this projection, a portion of the Bank
is used to meet PG&E’s compliance need beginning in - the first year showing a
stochastically-adjusted net short, and continuing throughout the decade, while reserving
a portion of the Bank to be maintained as VMOP to manage risks discussed in
Section 6. Appendix C.2 provides the detailed results. Annual forecasted Bank usage
is shown in Row La of this Appendix. After accounting for Bank usage, the first year of
incremental procurement need is forecasted as - This compliance period need

represents PG&E’s SONS, which is detailed in Row La. The SONS for is

approximately GWh, which increases to approximately . The

SONS is

, as the SONS

than the physical net short in Row Ga for
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_. Should PG&E engage in RPS sales, its position will be

updated in subsequent RPS Plans to reflect an earlier procurement need year.

—

Because the stochastic model inputs change over time, these estimates should
be seen as a snapshot in time rather than a static target and the procurement targets

will be re-assessed as part of future RPS Plans.

7.2.2. Bank Size Forecasts and Results

Figure 7-2 shows PG&E’s current and forecasted cumulative Bank from the
first compliance period through 2033. PG&E's total Bank size as of the end of the
first compliance period is approximately 900 GWh. The stochastic model’s results

currently project PG&E’s Bank size to

shown in Figure 7-2, as well as in Appendix C.2, Row J).
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There is a trade-off between non-compliance risk and Bank size. A larger Bank
size decreases non-compliance risk. However, a larger Bank size may also increase
procurement costs. Higher risk scenarios would result in a lower Bank size and, as
discussed above, would increase PG&E’s probability of being in a position in which
PG&E might need to make unplanned purchases to comply with its RPS requirement.
In that situation, PG&E might not be able to avoid higher procurement costs due to the

potential for upward pressure on prices caused by the need for unplanned purchases.

7.2.3. Minimum Bank Size

PG&E performed a simulation of variability in PG&E’s future generation and
RPS compliance targets over . years—i.e., the amount of the RPS generation
(“delivery”) net of RPS compliance targets (“target”)}—and found that a Bank size of

at least - is the minimum Bank necessary to maintain a cumulative
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non-compliance risk of no greater than _.44 The

difference between delivery and target can be thought of as the potential “need”
(if negative) or “surplus” (if positive) that PG&E has in any one year.
Figure 7-3 shows this distribution based on the deterministic procurement

necessary to meet the expected RPS targets with expected generation during

Based on current model assumptions and inputs, Figure 7-3 shows that
approximately . of the time, PG&E would have a greater than - GWh deficit in
meeting compliance for - Thus, PG&E must maintain a Bank size higher
than this amount to limit the risk of non-compliance to an acceptable level. As

discussed above in Section 7.2.1, PG&E has selected cumulative non-compliance risk

targets of




As stated in Section 7.2.2, the stochastic model’s results show PG&E’s

forecasted

, PG&E'’s strategy is to procure steady,
incremental volumes in order to avoid the need to procure extremely large volumes in

any single year to meet compliance needs and maintain minimum Bank levels.

Because the model inputs change over time, estimates of the Bank size
resulting from the implementation of the procurement plan will also change. In practice,
the actual outcome will more likely be a mix of factors both detracting from and

contributing to meeting the target, which is what the probability distribution in Figure 7-3

illustrates.
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7.3. Implications for Future Procurement

PG&E plans to continually refine both its deterministic and stochastic models,
thus the procurement strategy outlined above is applicable to this RPS Plan only. In
future years, PG&E’s procurement strategy will likely change, based on updates to the
data and algorithms in both models. Additionally, PG&E will continue to assess the
value to its customers of sales of surplus procurement. Consistent with the
Commission’s adopted RNS methodology, PG&E'’s physical net short and cost
projections do not include any projected sales of bankable contracted deliveries.
However, PG&E is proposing as a part of its 2016 RPS Plan a framework for assessing
whether to hold or sell surplus RPS volumes. PG&E will update its physical RNS in

future RPS Plans if it executes any such sale agreements.

8. Margin of Procurement

When analyzing its margin of procurement, PG&E considers two key
components: (1) a statutory minimum margin of procurement to address some
anticipated project failure or delay, for both existing projects and projects under contract
but not yet online, that is accounted for in PG&E’s deterministic model; and (2) a VMOP,
which aims to mitigate the additional risks and uncertainties that are accounted for in
PG&E’s stochastic model. Specifically, PG&E’s VMOP intends to: (a) mitigate risks
associated with short-term variability in load; (b) protect against project failure or delay
exceeding forecasts; and (c) manage variability from RPS resource generation. In so
doing, PG&E’s VMOP helps to eliminate the need at this time to procure long-term
contracts above the 50% RPS target by creating a buffer that enables PG&E to manage
the year-to-year variability that result from risks (a)-(c). This section discusses both of
these components and how each is incorporated into PG&E’s quantitative analysis of its

RPS need.

8.1.  Statutory Minimum Margin of Procurement
The RPS statute requires the Commission to adopt an “appropriate minimum

margin of procurement above the minimum procurement level necessary to comply with
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the [RPS] to mitigate the risk that renewable projects planned or under contract are
delayed or canceled.”3 PG&E’s reasonableness in incorporating this statutory
minimum margin of procurement into its RPS procurement strategy is one of the factors
the Commission must consider if PG&E were to seek a waiver of RPS enforcement
because conditions beyond PG&E’s control prevented compliance.46

As described in more detail in Section 6, PG&E has developed its risk-adjusted
RPS forecasts using a deterministic model that: (1) excludes volumes from contracts at
risk of failure from PG&E’s forecast of future deliveries; and (2) adjusts expected
commencement of deliveries from contracts whose volumes are included in the model
(so long as deliveries commence within the allowed delay provisions in the contract).
PG&E considers this deterministic result to be its current statutory margin of
procurement.4? However, as discussed in Sections 6 and 7, these results are variable
and subject to change, and thus PG&E does not consider this statutory margin of
procurement to sufficiently account for all of the risks and uncertainties that can cause
substantial variation in PG&E’s portfolio. To better account for these risks and
uncertainties, PG&E uses its stochastic model to assess a VMOP, as described

further below.

8.2. Voluntary Margin of Procurement
The RPS statute provides that in order to meet its compliance goals, an IOU

may voluntarily propose a margin of procurement above the statutory minimum margin

45 Cal. Pub. Util. Code § 399.13(a)(4)(D).
46 g, § 399.15(b)(5)(B)(iii).

47 |n the past PG&E has seen higher failure rates from its overall portfolio of executed-but-not-
operational RPS contracts. However, as the renewables market has evolved—and projects
are proposed to PG&E at more advanced stages of development—PG&E has observed a
decrease in the expected failure rate of its overall portfolio. The more recent projects
added to PG&E’s portfolio appear to be significantly more viable than some of the early
projects in the RPS Program, resulting in lower current projections of project failure than
have been discussed in past policy forums.
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of procurement.48 As discussed further in Sections 6 and 7, PG&E plans to use a
portion of its Bank as a VMOP to manage additional risks and uncertainties accounted
for in the stochastic model.

While PG&E’s current optimization strategy projects the use of a portion of
PG&E’s projected Bank to meet compliance requirements _ PG&E
believes it would be imprudent to use its entire projected Bank toward meeting its RPS
compliance, rather than to cover unexpected demand and supply variability and project
failure or delay exceeding forecasts from projects not yet under contract. When used as
VMOP, holding a minimum Bank will reduce non-compliance risk, helping to avoid
long-term over-compliance above the 50% RPS target and thus reducing long-term
costs of the RPS Program. Since the model inputs change over time, estimates of the
Bank and VMOP are not a static target and will change, so these estimates should be
seen as a shapshot in time. Additional discussion on the need for and use of the Bank
and VMORP are included in Sections 6 and 7.

Additionally, as a portion of the Bank will be used as VMOP, PG&E will continue
to reflect zero volumes in Row D of its RNS tables, consistent with how it has displayed

the VMOP in past RNS tables.

9. Bid Selection Protocol

As described in Sections 3 and 7, PG&E is well positioned to meet its RPS
targets, under a 50% RPS target, until at least . As a result, PG&E proposes not to
hold a 2016 RPS procurement solicitation. PG&E will continue to procure RPS-eligible
resources in 2016 and 2017 through other Commission-mandated programs, such as
the ReMAT and BioRAM Programs. To reflect PG&E’s proposal not to hold a 2016
RPS procurement solicitation, language has been added throughout the 2016 RPS Plan
to confirm that PG&E is required to seek permission from the Commission to procure

any renewable energy amounts during the time period covered by the 2016 RPS Plan,

48 Cal. Pub. Util. Code § 399.13(a)(4)(D).
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except for RPS amounts that are separately mandated. Thus, PG&E is not including in
the 2016 RPS Plan a solicitation protocol for procuring additional RPS resources, nor is
it including an evaluation methodology for such purchases.

PG&E has included in Section 19 below and in confidential Appendix J a
description of the framework PG&E proposes to use to assess whether to hold or sell
excess RPS volumes. If the Commission approves the proposed framework, PG&E
expects to conduct one or more solicitations in 2017 for short-term sales of bundled
RPS volumes. PG&E anticipates selling short-term products based on its position, and
may consider longer term offers in the future. PG&E has included a solicitation protocol
and pro forma sales agreement as Attachment | to this 2016 RPS Plan. The pro forma
sales agreement is largely unchanged from the Power Purchase and Sale Agreement
adopted in the 2014 RPS Plan. The draft protocol represents a streamlined approach to
selling RPS energy, with the primary selection criterion being price.

PG&E anticipates minimal negotiations with respect to the form sales agreement
and proposes filing the sales agreement by Tier 1 Advice Letter for Commission
approval. This approach is consistent with the streamlined Tier 1 Advice Letter process
authorized in D.14-11-042 for short-term sales agreements. In that decision, the
Commission determined that a Tier 1 Advice Letter process could be utilized49 as long
as a utility has included a pro forma short-term contract as part of its approved RPS
plan filing and the contract term is under 5 years. Streamlined processes for both RFO
administration and Commission approval are required in order to allow for transactions

to begin in 2017.
9.1. Proposed Time of Delivery Factors
PG&E sets its Time of Delivery (“TOD”) factors based on expected hourly prices.

Given the high penetration of solar generation expected through 2020 and beyond,

PG&E forecasts that there will be significant periods of time during the mid-day when

49 D.14-11-042, pp. 74-78, and implemented in PG&E’s approved 2014 RPS Plan.
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net loads are low, resulting in prices that will be low or negative, especially in the spring.
This expectation is consistent with forecasts of net load that have been publicized by
the CAISO.50 |n addition, given the low mid-day loads, PG&E sees its peak demand
(and resulting higher market prices) moving to later in the day, and as result, shifted its
TOD periods in 2015. Capacity value has also become significantly less important in
the selection process because: (1) market prices for generic capacity are low; and

(2) net qualifying capacity using effective load carrying capability is also low. Thus,
PG&E simplified its PPAs in 2015 and included only a single set of TOD factors to be
applied to both energy-only and fully deliverable resources.

PG&E is keeping TOD periods unchanged, but updating its TOD factors as follows:

TABLE 9-1
RPS TIME OF DELIVERY FACTORS

Peak Mid-Day Night
Summer 1.515 0.713 1.003
Winter 1.484 0.674 1.155
Spring 1.109 0.491 0.926

9.2. Workforce Development

SB 2 (1X) added a requirement that the LCBF criteria for ranking and selecting
RPS resources shall include “the employment growth associated with the construction
and operation of eligible renewable energy resources.”®1 The Ruling directs the IOUs
to include a description of a proposed approach for assessing and differentiating the
ability of different bids to contribute to employment growth during the construction and

operational phases of the project.52

50 See, e.g., CAISO Transmission Plan 2014-2015, pp. 162-163 (approved March 27, 2015)
(available at http://www.caiso.com/Documents/Board-Approved2014-
2015TransmissionPlan.pdf).

51 Cal. Pub. Util. Code § 393.13(a)(4)(A)(iv).
52 Ruling, p. 14.
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PG&E does not expect to procure any RPS resources beyond mandated
programs, so there will be limited opportunity to apply a new selection criterion this year.
However, PG&E’s LCBF methodology does include a qualitative assessment of the
extent to which the proposed development supports RPS goals. It is based on
information provided by the Seller and PG&E’s assessment of that information. If PG&E
were procuring RPS resources, it would require bidders to submit information on
projected California employment growth during construction and operation. This would
include number of hires, duration of hire, and indication of whether the bidder has
entered into Project Labor Agreements or Maintenance Labor Agreements in California
for the proposed project. This information was required from bidders in PG&E’s 2014

RPS RFO.53

9.3. Disadvantaged Communities

SB 2 (1X) also added the requirement that preference shall be given “to
renewable energy projects that provide environmental and economic benefits to
communities afflicted with poverty or high unemployment, or that suffer from high
emission levels of toxic air contaminants, criteria air pollutants, and greenhouse
gases.”# The Ruling directs the I0Us to include a description of their methodology for
preferring projects that provide those benefits.95

As explained above, PG&E does not expect to procure any RPS resources
beyond mandated programs, so there will be limited opportunity to apply a new
selection criterion this year. However, PG&E has included this component as part of its
assessment of an offer’s consistency with and contribution to California’s goal for the

RPS Program. PG&E’s LCBF methodology includes a qualitative assessment of the

53 Attachment J2 to 2014 RPS RFO Protocol.
54 Cal. Pub. Util. Code § 399.13(a)(7).
55 Ruling, p. 15.
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extent to which the proposed development supports RPS goals is based on information
provided by the Seller, and PG&E’s assessment of that information.

If PG&E were procuring resources, it would expect to solicit information from
bidders similar to what was required in the 2014 RPS RFO.56 PG&E asked bidders to

respond to the following questions on this topic:

Is your facility located in a community afflicted with poverty or high
unemployment or that suffers from high emission levels? If so, the
Participant is encouraged to describe in its Offer, if applicable, how its
proposed facility can provide the following benefits to adjacent
communities:

e Projected hires from adjacent community (number and type of jobs),
e Duration of work (during construction and operation phases),

e Projected direct and indirect economic benefits to the local economy
(i.e., payroll, taxes, services),

e Emissions reduction - Identify existing generation sources by fuel
source within 6 miles of proposed facility; Will the proposed facility
replace/supplant identified generation sources?

o If“yes”, provide estimated reduction in air pollutants/toxics in the
community over life of the project/contract due to the facility
(when/how much MWh/year), and avoided emissions released into
the community (within 6 miles of the project).

o If“No”, why not?

In D.04-07-029, the CPUC identified benefits to low income or minority
communities, environmental stewardship, local reliability, repowering,
and resource diversity as factors to be incorporated in PG&E’s Offer
evaluation. The Participant is encouraged to describe in its Offer(s) how
its Eligible Renewable Resource (“ERR”) facility can provide these
benefits. If known, list any existing or proposed generation projects
within a one-mile radius of the Project offered into this Solicitation.

10. Consideration of Price Adjustment Mechanisms
The Ruling requires each 10U to “describe how price adjustments (e.g., index to
key components, index to Consumer Price Index (“CPI”), price adjustments based on

exceeding transmission or other cost caps, etc.) will be considered and potentially

56 Attachment J2 to 2014 RPS RFO Protocol.
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incorporated into contracts for RPS-eligible projects with online dates occurring more
than 24 months after the contract execution date.”>7

In this 2016 RPS Plan, PG&E is proposing not to hold an RPS solicitation in
2016 and it does not plan to procure additional RPS volumes in 2017, other than
through mandated programs. If PG&E was negotiating PPAs for additional
procurement, PG&E might consider a non-standard PPA with pricing terms that are
indexed, but indexed pricing should be the exception rather than the rule. Customers
could benefit from pricing indexed to the cost of key components, such as solar panels
or wind turbines, if those prices decrease in the future. Conversely, customers would
also face the risk that they will pay more for the energy should prices of those
components increase. Asking customers to accept this pricing risk reduces the rate
stability that the legislature has found is a benefit of the RPS Program.38 In order to
maximize the RPS Program’s benefits to customers, cost risk should generally be borne
by developers.

Additionally, indexing greatly complicates offer selection, negotiation and
approval. It may be challenging to incorporate contract price adjustment mechanisms
into PPA negotiations when there is no clear, well-established and well-defined
agreed-upon index. There are many components to the cost of construction of a
renewable project, and indexes tied to these various components may move in different
directions. The increased complexity inherent in such negotiations is counter to the
Commission’s expressed desire to standardize and simplify RPS solicitation
processes.?9

Moreover, Sellers may not have as much incentive to reduce costs if certain cost

components are indexed. For example, a price adjustment based on the cost of solar

57 Ruling, p. 15.
58 Cal. Pub. Util. Code § 399.11(b)(5).
59 D.11-04-030, pp. 33-34.
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panels (i.e., if panel costs are higher than expected, the price may adjust upward) may
not create enough incentive to minimize those costs. This would create a further level
of complexity in contract administration and regulatory oversight.

Finally, PG&E does not recommend that PPA prices be linked to the CPIl. The
CPl is completely unrelated to the cost of the renewable resource, and is instead linked
to increases in prices of oil and natural gas, food, medical care and housing. Indexing
prices to unrelated commodities heightens the derivative and speculative character of

these types of transactions.

11. Economic Curtailment

In D.14-11-042, the Commission directed that the I0OUs describe in future RPS
Plans how “expected economic curtailment affects their RPS procurement.”60 |n
addition, the Commission directed the I0Us to report on observations and issues
related to economic curtailment, including reporting to the Procurement Review Group
(“PRG”).61 In June 2016, PG&E made a presentation to its PRG on economic
curtailment. This section provides information to the Commission and parties regarding
PG&E'’s observations and issues related to economic curtailment both for the market
generally, and PG&E’s specific scheduling practices for its RPS-eligible resources.

With regard to market conditions generally, the frequency of negative price
periods in the first half of 2016 has broadly increased in the Real-Time Markets (“RTM”)
for the PG&E Default Load Aggregation Point (“DLAP”) and for the North of Path 15
Hub (“NP15 Hub”). During January through June 2016, negative price intervals in the
CAISO Five Minute Market for the PG&E DLAP occurred in approximately 6.6% of the
5-minute intervals, compared to approximately 4% during the same period in 2015.
Similarly, NP15 Hub prices for this period in 2016 were negative approximately 6.8% of

the 5-minute intervals compared to approximately 3.6% during this period in 2015. The

60 D.14-11-042, p. 45.
61 /4., pp. 42-43.
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ZP26 Hub prices for 2016 in this period were negative approximately 8.3% of the
intervals, roughly equal to the 2015 results for this same period. The specific

occurrences of negative price periods and overgeneration events are largely

unpredictable;

PG&E submits bids for these resources based on the resource’s

opportunity costs, subject to contractual, regulatory, and operational constraints. This
also includes the incremental costs of compliance instruments required to comply with
RPS targets. PG&E provided more detail concerning its RPS bidding strategy in its
Bundled Procurement Plan (“BPP”)63 which was approved by the Commission in

D.15-10-031.

~ I

63 See PG&E, 2014 Bundled Procurement Plan, Appendix K (Bidding and Scheduling
Protocol).
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While direct benefits of economic bidding include avoided costs and CAISO market

payments associated with negative prices, there can be other important benefits,
including potentially avoiding the cost impacts across the rest of PG&E’s portfolio due
to extreme negative price periods and also CAISO system reliability by helping to
mitigate the occurrences, duration, or severity of negative price periods or
overgeneration events.

With regard to longer-term RPS planning and compliance, in order to ensure that
RPS procurement need forecasts account for curtailment, PG&E adds curtailment as a

risk adjustment within the stochastic model.

These modeling assumptions will not necessarily align with the actual number of
curtailment hours, but are helpful in terms of considering the impact of curtailment on

long-term RPS planning and compliance. PG&E will continue to observe curtailment

64
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events and update its curtailment assumptions as needed. Implementation of these
assumptions in PG&E’s modeling is discussed in more detail in Section 6.2.3.

Finally, PG&E continues to review its existing portfolio of RPS contracts to
determine if additional economic curtailment flexibility may be available to help address

the increase in negative pricing events.

12. California Tree Mortality Emergency Proclamation

On October 30, 2015 the Governor declared a state of emergency to address
epidemic tree mortality in California, stating that this epidemic mortality presents an
enhanced threat to life, safety, and property from falling trees, and exacerbates wildfire
risk.67 The Emergency Proclamation is intended to mobilize resources for the safe
removal of the hazardous trees. PG&E has been actively involved in the State’s
implementation of the Proclamation and remains committed to working closely with the
Commission, California Department of Forestry and Fire Protection, Governor’s Office,
and all stakeholders to address this crisis.

Below, PG&E addresses the three issues identified in the Ruling related to the

Emergency Proclamation.

12.1. PGA&E’s Biomass Portfolio

PG&E'’s biomass portfolio, in Table 12-1 below, consists of two different types of
contracts: legacy Standard Offer Qualifying Facility Power Agreements (QF PPA) or
contracts entered into as a result of required Renewables Portfolio Standard
procurement (RPS PPA). QF PPAs receive a payment for energy delivered and an
additional capacity payment based on energy delivered during specific hours. The
energy price paid to QFs is based upon a monthly Short-Run Avoided Cost calculation
or a bilaterally negotiated price subsequently approved by the Commission. Prices for

QFs shown in Table 12-1 represent historical costs for energy and delivered capacity

67 Ruling, pp. 16-17; see also Governor Brown’s State of Emergency Proclamation, issued on
October 30, 2015 (available at:
https://www.gov.ca.gov/docs/10.30.15 Tree Mortality State of Emergency.pdf).
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expressed on a dollar per MWh basis. The RPS PPAs are paid a single all-in price for
energy and capacity. The RPS prices shown represent the levelized price of energy
included in the advice letter seeking approval of the transaction.

PG&E has entered into several contract amendments to respond to the
Emergency Proclamation. On April 1, 2016, PG&E filed an advice letter asking the
Commission to approve a contract amendment for five biomass facilities.68 The advice
letter was approved on June 9, 2016.69 |n addition, on June 3, 2016, PG&E filed advice
letters asking the Commission to approve short-term extensions of the pricing
amendments to existing QF PPAs with two biomass facilities.”0 The proposed
amendments would further the goals of the Emergency Proclamation by helping to
ensure that these two biomass facilities, which are located in areas of the state
significantly impacted by tree mortality, will continue to operate and be available as a

way to dispose of HHZ fuel through the end of the high forest fire danger season.

68 See Advice Letter 4818-E.
69 See Commission Resolution E-4786.

70 See Advice Letter 4851-E.
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TABLE 12-1

PG&E’S BIOMASS PORTFOLIO

QF Historical Price
Contract ST, Payments Price | Maximum Price A
Name Expiration (I\F;IW) Y City County or RPS Under Price Expiration
Date Contract Price Amendment ’I):)ate
($/MWh)
PG&E’s QF and FIT Biomass Contracts71
1. Pacific-Ultrapower Chinese
Station 1/23/2017 22 Jamestown Tuolumne 93.42 $100.43 10/31/16
(Ogden Power Pacific, Inc.)
2. DG Fairhaven Power 2/2/2017 17.25 Fairhaven Humboldt 104.52 $107.42 1/31/16
3. Wheelabrator Shasta 4/30/2018 54.9 Anderson Shasta 94.65 $100.43 7/31/16
4. Rio Bravo Fresno 2/12/2019 26.5 Fresno Fresno 98.77 $100.43 10/31/16
5. HL Power 9/15/2019 32 Wendel Lassen 99.56 $101.26 7/31/16
6. Burney Forest Products 1/2/2020 31 Burney Shasta [ ] -72 8/31/16
7. Rio Bravo Rocklin 3/16/2020 25 Rocklin Placer 98.99 100.43 7/31/16
8. Thermal Energy Dev. Corp. 5/30/2020 21 Tracy Joizzin 98.82 N/A N/A
9. Humboldt Redwood Company .
(Eel River Power Facility) evergreen 22 Scotia Humboldt 98.95 N/A N/A
10. Ortigalita Power Company
(1969/FiT) 6/16/2026 0.75 Merced Merced 103.50 N/A N/A
PG&E’s RPS Biomass Contracts73
11. Mt. Poso 2/20/2027 44 Bakersfield Kern 141.12 N/A N/A
12. El Nido Biomass Facility 2/8/2031 9 Merced Merced 121.62 N/A N/A
13. Chowchilla Biomass Facility 2/8/2031 9 Chowchilla Madera 121.62 N/A N/A
14. Wadham Energy LP 5/31/2018 26.5 Williams Colusa 95.66 N/A N/A
15. Woodland Biomass 2/29/2020 25 Woodland Yolo 102.06 N/A N/A
16. SPI Biomass Portfolio:74 Anderson Shasta
Burney Lincoln Placer
Lincoln 9/8/2035 58 Quincy Plumas [ ] N/A N/A
Quincy Sonora Tuolumne
Sonora Anderson Shasta
Anderson Il
DTE Stockton 2/20/2039 44.5 Stockton Josagzin [ N/A N/A

7 The QF and FIT payments shown in Table 12-1 represent the average historical costs for
energy and delivered capacity expressed on a $/MWh basis for the years 2013-2015. This

data is consistent with the payments reported in the annual Padilla data request for
2013-2015. Contracts 1-9 in Table 12-1 are QF contracts.

* I

73 The RPS prices represent the levelized price of energy as represented in the advice letters
seeking approval of these contracts.

74 On June 9, 2016, the Commission approved an amendment to PG&E’s RPS contract with
SPI which allows for up-to an additional 21 MW of capacity from the five existing biomass
facilities. The incremental generation will be produced from fuel recovered in response to
the Governor's Emergency Proclamation and other declared drought-related emergencies.
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12.2. Benefits of Biomass Contracts in PG&E’s Renewable Portfolio

12.2.1. Contribution to RPS

PG&E has historically been, and continues to be, the primary purchaser of
electricity generated by in-state biomass resources. Biomass is an important
component of PG&E’s renewables portfolio. For example, in 2015, biomass
represented nearly 14% of PG&E’s RPS generation. PG&E procured over 90% of all
biomass contracted to IOUs in California in 2015, and in 2016, PG&E expects to be the
sole buyer of biomass among IOUs outside of the recently established targeted BioRAM
procurement mechanism.75 Additionally, because biomass resources contribute to its
RPS compliance, PG&E renegotiated or restructured biomass PPAs to allow continued
operations of several facilities in 2011. However, while biomass continues to play an
important role in PG&E’s diverse portfolio of resources, biomass projects are currently
less competitive and less flexible than some alternative renewable energy sources.
Furthermore, as described in Sections 3.3 and 7, as well as Appendix C, PG&E has no

current need for incremental RPS-eligible procurement, including biomass procurement.

12.2.2. Portfolio Fit

While biomass facilities provide RPS-eligible energy, there are also significant
operational challenges associated with biomass. For example, biomass is a baseload
resource. This means that while generation output may be more predictable than for a
variable resource (e.g., wind or solar), biomass resources have less ability than some
other more flexible resources to adjust output levels in response to market or system
conditions. As California moves towards meeting a 50% RPS, increased ramping
capability will be needed to accommodate growing variability and uncertainty associated

with the integration of intermittent renewable resources. An increase in baseload

75 See 2014 Preliminary Annual 33% RPS Compliance Report of Pacific Gas and Electric
Company (Filed February 26, 2015); Southern California Edison Company’s (U 338-E)
2014 Preliminary Annual 33% Renewables Portfolio Standard Compliance Report (Filed
September 4, 2015); San Diego Gas and Electric Preliminary Annual 33% RPS Compliance
Report (September 4, 2015).
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capacity (such as biomass) that cannot be economically dispatched by the CAISO
market may further increase the potential for overgeneration, since such inflexible
capacity, if it has to be taken, would require the CAISO to economically or physically

curtail generation from other resources in order to balance load and resources.

12.2.3. Societal Benefits

In addition to providing energy and contributing to the state’s RPS targets,
various social benefits are ascribed to biomass generation, including job preservation
and wildfire hazard risk reduction. The Commission and the Governor have previously
noted the potential for these benefits, and the Commission has developed BioRAM in
response to the Proclamation. BioRAM utilizes the existing RAM process to mandate a
minimum of 50 MW of biomass generation statewide in an attempt to provide additional
disposal options for biomass fuel in the highest fire hazard zones of the State.

Although PG&E has played an active role in developing biomass procurement
programs, any discussion of societal benefits should be part of a larger conversation
focusing on how the state can foster a longer-term, sustainable structure for funding
biomass investment. A sustainable funding structure would provide public funding
equivalent to the value of these broader societal benefits; ensuring that everyone who
benefits from these investments help bear the incremental costs and the burden is not
borne solely by PG&E’s customers. Additionally, if biomass procurement is designed to
provide broad societal benefits to all electricity customers, as is the case with BioRAM,
those benefits should be paid by all benefitting customers and not only by the IOUs’
bundled customers. PG&E has jointly proposed an appropriate non-bypassable charge

for this purpose as part of the BioRAM proceeding.”6

76 See Joint Petition for Modification of D.10-12-048, filed in R.08-08-009 on April 19, 2016.
Appendix 3 of the Petition provides a detailed description of the mechanics that should be
used for a non-bypassable charge.
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12.3. Additional Emergency Proclamation-Related Procurement
Alternatives

To the extent that the Commission explores additional Emergency Proclamation-
related procurement, it should be based on a clear demonstration of need. Specifically,
this demonstration should be based on three findings. First, any future mandates
should be based on a demonstration of both the currently identified volume of high
hazard forest material that must be removed and a projection of the expected volumes
that will be available over the anticipated contract terms (i.e., 5, 10, 15 or 20 years).
Second, any such order should first consider the capacity and costs of all disposal
options, not only electricity generation. This should specifically include an investigation
regarding whether alternative end-uses (e.g., conversion of biomass to biogas for direct
injection into the pipeline or use in the transportation sector) are cost-effective and
viable. Finally, any such mandate should first determine that the costs of additional
biomass procurement should be allocated to all benefitting customers because the
procurement will provide demonstrated, quantifiable, and commensurate benefits to all
electricity customers.

As mentioned above, PG&E is currently the only IOU procuring biomass in the
state outside of BioRAM. If additional Emergency Proclamation-related procurement is
determined to be necessary based on all of the above findings, all LSEs must either be
required to participate, or costs must be allocated to all benefitting customers in
California on a fully non-bypassable basis.

Additionally, the terms of any contracts resulting from additional mandated
Emergency Proclamation-related procurement should be no greater than five years.
Because bark beetle infestation is driven by a host of outside factors, like temperature
and precipitation levels, the length of the crisis cannot be known in advance. A
five-year term is enough to provide a predictable disposal outlet, while not burdening
customers with unnecessary costs once these issues are mitigated.

Finally, facilities with short-term contracts from Emergency Proclamation-related

procurement should be, at a minimum, subject to the same fuel verification
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requirements set forth in Resolution E-4770, which established the BioRAM Program, in

order to effectively address the emergency conditions raised in the Proclamation.

13. Expiring Contracts

The Ruling requires PG&E to provide information on contracts expected to
expire in the next 10 years.”7 Appendix E lists the projects under contract to PG&E that
are expected to expire in the next 10 years. As indicated in Appendix G, PG&E’s RNS
calculations assume no re-contracting. Re-contracting is not precluded by this
assumption, but rather it reflects that proposed = extensions of existing contracts will be

evaluated against current offers.

14. Cost Quantification

This section summarizes results from actual and forecasted RPS generation
costs (including incremental rate impacts), shows potential increased costs from
mandated programs, and identifies the need for a clear cost containment mechanism to
address RPS Program costs. Tables 1 through 4 in Appendix D provide an annual
summary of PG&E’s actual and forecasted RPS costs and Page 1 of Appendix D

outlines the methodology for calculating the costs and generation.

14.1. RPS Cost Impacts

Appendix D quantifies the cost of RPS-eligible procurement—both historical
(2003-2015) and forecast (2016-2030). From 2003 to 2015, PG&E’s annual
RPS-eligible procurement and generation costs have continued to increase. Compared
to an annual cost of $523 million in 2003, PG&E incurred more than $2.4 billion in
procurement costs for RPS-eligible resources in 2015.

RPS Program costs impact customers’ bills. Incremental rate impacts, defined
as the annual total cost from RPS-eligible procurement and generation divided by

bundled retail sales, effectively serve as an estimate of a system average bundled rate

7T Ruling, p. 17.
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for RPS-eligible procurement and generation. While this formula does not provide an
estimate of the renewable “above-market premium” that customers pay relative to a
non-RPS-eligible power alternative, the annual rate impact results in Tables 1 and 2 of
Appendix D illustrate the potential rate of growth in RPS costs and the impact this
growth will have on average rates, all other factors being equal. Annual rate impact of
the RPS Program increased from 0.7¢/kWh in 2003 to an estimated 3.6¢/kWh in 2016,
meaning the average rate impact from RPS-eligible procurement has increased more
than five-fold in approximately 13 years. This growth rate is projected to continue
increasing through 2020, as the average rate impact is forecasted to increase

to 4.5¢/kWh. In addition to the increasing RPS costs and incremental rate impacts on
customer costs resulting from the direct procurement of the renewable resources, there
are incremental indirect transmission and integration costs associated with that

procurement.

14.2. Cost Impacts Due to Mandated Programs

As PG&E makes progress toward achieving the 50% RPS goal, the cost impacts
of mandated procurement programs that focus on particular technologies or project size
increase over time, and procurement from those programs increasingly comprises a
larger share of PG&E’s incremental procurement goals. In general, mandated
procurement programs do not optimize RPS costs for customers because they restrict
flexibility and optionality to achieve emissions reductions by mandating procurement
through a less efficient and more costly manner. For instance, research shows that
market-based mechanisms, like cap-and-trade, that allow multiple and flexible

emissions reduction options, have lower costs than mandatory mechanisms like
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technology targets that allow only a subset of those options.”8 Studies have also
shown that renewable electricity mandates increase prices and costs, 79 and
procurement mandates within California’s RPS decrease efficiency in the same way.
Mandates restrict the choices to meet the RPS targets, removing potentially less
expensive options from the market. This can increase prices in two ways: first, by
disqualifying those less expensive participants; and second, by creating a less robust
market for participants to compete.80 PG&E’s customers also pay incremental costs
due to the administrative costs associated with managing separate solicitations for
mandated resources. In addition, smaller project sizes for mandated programs create a
greater number of projects which, in turn, affect interconnection and transmission
availability and costs. Finally, mandated programs do not enable PG&E to procure the
technology, size, vintage, location and other attributes that would best fit its portfolio.
As a result, PG&E’s costs for managing its total generation and portfolio increase. For
these reasons, PG&E supports a technology neutral procurement process, in which all
technologies can compete to demonstrate which projects provide the best value to

customers at the lowest cost.

78 See, e.g., Palmer and Burtraw, “Cost-Effectiveness of Renewable Electricity Policies”
(2005) (available at http://www.rff.org/Documents/RFF-DP-05-01.pdf); Sergey Paltsev et al.,
“The Cost of Climate Policy in the U.S.” (2009) (available at
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.177.6721&rep=rep1&type=pdf);
Palmer, Sweeney, and Allaire, “Modeling Policies to Promote Renewable and Low-Carbon
Sources of Electricity” (2010) (available at http://www.rff.org/RFF/Documents/RFF-BCK-
Palmeretal%20-LowCarbonElectricity-REV.pdf).

79 See, e.g., Institute for Energy Research, “Energy Regulation in the States: A Wake-up Call”
(available at http://www.instituteforenergyresearch.org/pdf/statereport.pdf); Manhattan
Institute, “The High Cost of Renewable Electricity Mandates” (available at
http://www.manhattan-institute.org/html/eper 10.htm).

80 See, Fischer and Preonas, “Combining Policies for Renewable Energy: |s the Whole Less
Than the Sum of Its Parts?” (2010) (available at
http://www.rff.org/Documents/Fischer Preonas IRERE 2010.pdf).
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15. Imperial Valley

For the IOUs’ 2014 RPS solicitations, the Commission did not specifically
require any remedial measures to bolster procurement from Imperial Valley projects but
required continued monitoring of IOUs’ renewable procurement activities in the Imperial
Valley area.81 Even without remedial measures in PG&E’s 2014 RPS Solicitation, the

Independent Evaluator monitoring that solicitation found that:

Overall, the response of developers to propose Imperial Valley projects
was robust and PG&E’s selection of Imperial Valley Offers was
representative of that response. Arroyo perceives no evidence that
PG&E failed in any way to perform outreach to developers active in the
Imperial Valley or that there was any structural impediment in the RFO
process that hindered the selection of competitively priced Offers for

projects in the Imperial Valley.82

Given the robustness of the response from Imperial Valley projects in the
2014 RPS solicitation, as well as the 2013 RPS solicitation, and given the fact that
PG&E is proposing not to hold a 2016 RPS solicitation, there does not appear to be a
need to adopt any special remedial measures for the Imperial Valley as a part of the
RPS Plan.

PG&E has one RPS PPA under contract for a project in the Imperial Valley.
That project is in development. Commercial operation is expected in 2017, with

deliveries under the PPA beginning in 2020.

16. Important Changes to Plans Noted

This section describes the most significant changes between PG&E’s 2015 RPS
Plan and its Draft 2016 RPS Plan. A complete redline of the draft 2016 RPS Plan
against PG&E’s 2015 RPS Plan is included as Appendix A of the 2016 RPS Plan. The

table below provides a list of key differences between the two RPS Plans:

81 D.14-11-042, pp. 15-16.
82 pG&E, Advice Letter 4632-E, p. 40, Section 2 (IE Report) (May 7, 2015).
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Reference

Area of Change

Summary of Change

Justification

Entire RPS Plan

Consideration of the
Higher RPS Requirements
from SB 350

Includes updates to consider both
the 33% by 2020 target and an
assumed “straight-line” trajectory
associated with the SB 350
compliance period targets towards
50% RPS in 2030

Ruling at pp. 4-5.

Section 9.2 Workforce Development Includes discussion of consideration | Ruling at p. 14
of workforce development during bid
evaluation
Section 9.3 Disadvantaged Includes discussion of consideration | Ruling at p. 15
Communities of disadvantaged communities
during bid evaluation
Section 18 California Tree Mortality Include response to the Specific Ruling at
Emergency Proclamation Requirements for 2016 RPS p. 16-17
Procurement Plans related to the
Governor’'s Emergency Proclamation
Section 19 RPS Position Management | Includes discussion of a framework | Ruling at p. 8
and Sales of Surplus RPS | for assessing whether to hold or sell
Products excess RPS volumes
Appendix J Framework for Assessing Includes a framework for assessing Ruling atp. 8

Potential Sales of Excess
RPS Volumes

whether to hold or sell excess RPS
volumes

17. Safety Considerations

PG&E is committed to providing safe utility (electric and gas) service to its
customers. As part of this commitment, PG&E reviews its operations, including energy
procurement, to identify and mitigate, to the extent possible, potential safety risks to the
public and PG&E’s workforce and its contractors. Because PG&E’s role in ensuring the
safe construction and operation of RPS-eligible generation facilities depends upon
whether PG&E is the owner of the generation or is simply the contractual purchaser of
RPS-eligible products (e.g., energy and RECs), this section is divided into separate

discussions addressing each of these situations.

17.1. Development and Operation of PG&E-Owned, RPS-Eligible

Generation
While PG&E is not proposing as part of its 2016 RPS Plan to develop additional

utility-owned renewable facilities, its existing RPS portfolio contains a number of such
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facilities. To the extent that PG&E builds, operates, maintains, and decommissions its
own RPS-eligible generation facilities, PG&E follows its internal standard protocols and
practices to ensure public, workplace, and contractor safety. For example, PG&E’s
Employee Code of Conduct describes the safety of the public, employees and
contractors as PG&E’s highest priority.83 PG&E’s commitment to a safety-first culture
is reinforced with its Safety Principles, PG&E’s Safety Commitment, Personal Safety
Commitment and Keys to Life.84 These tools were developed in collaboration with
PG&E employees, leaders, and union leadership and are intended to provide clarity and
support as employees strive to take personal ownership of safety at PG&E.
Additionally, PG&E seeks all applicable regulatory approvals from governmental
authorities with jurisdiction to enforce laws related to worker health and safety, impacts
to the environment, and public health and welfare.

As more fully detailed in PG&E’s testimony in its General Rate Case (“GRC”),85
the top priority of PG&E’s Electric Supply organization is public and employee safety,
and its goal is to safely operate and maintain its generation facilities. In general, PG&E
ensures safety in the development and operation of its RPS-eligible facilities in the
same manner as it does for its other UOG facilities. This includes the use of recognized
best practices in the industry.

PG&E operates each of its generation facilities in compliance with all local, state
and federal permit and operating requirements such as state and federal Occupational
Safety and Health Administration (“OSHA”) and the CPUC’s General Order 167. PG&E

does this by using internal controls to help manage the operations and maintenance of

83 See PG&E, “Employee Code of Conduct” (August 2013) (available at
http://www.pgecorp.com/aboutus/corp _gov/coce/employee conduct standards.shtml).
See, e.g., PG&E, “Contractor, Consultant, and Supplier Code of Conduct,” p. 3 (available at
http://www.pgecorp.com/aboutus/ethics compliance/con con ven/).

84 See PG&E, “Employee Code of Conduct” supra (describing the Safety Principles, Safety
Commitment, Personal Safety Commitment and Keys to Life).

85 See PG&E, Prepared Testimony, 2017 GRC, Application 15-09-001, Exhibit (PG&E-5),
Energy Supply, pp. 1-18 to 1-19 (available at http://www.pge.com/regulation/).
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its generation facilities, including: (1) guidance documents; (2) operations reviews;

(3) an incident reporting process; (4) a corrective action program; (5) an outage
planning and scheduling process; (6) a project management process; and (7) a design
change process.

PG&E’s Environmental Services organization also provides direct support to the
generation facilities, with a focus on regulatory compliance. Environmental consultants
are assigned to each of the generating facilities and support the facility staff.

With regard to employee safety, Power Generation employees develop a safety
action plan each year. This action plan focuses on various items such as clearance
processes and electrical safety, switching and grounding observations, training and
qualifications, expanding the use of Job Safety Analysis tools, peer-to-peer recognition,
near-hit reporting, industrial ergonomics, and human performance.

Employees also participate in an employee led Driver Awareness Team
established for the sole purpose of improving driving. An annual motor vehicle incident
(“MVI”) Action Plan is developed and implemented each year. This action plan focuses
on vehicle safety culture and implements the Companywide motor vehicle safety
initiatives in addition to specific tools such as peer driving reviews and 1 800 phone
number analysis to reduce MVIs.

The day-to-day safety work in the operation of PG&E’s generation facilities

consists of base activities such as:
e Industrial and office ergonomics training/evaluations
e lliness and injury prevention
e Health and wellness training
e Regulatory mandated training
e Training and recertification for the safety staff
e Culture based safety process

o Asbestos and lead awareness training
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o Safety at Heights Program

o Safe driving training

o First responder training

e Preparation of safety tailboards and department safety procedures
e Proper use of personal protective equipment

e Incident investigations and communicating lessons learned

« Employee injury case management

o Safety performance recognition

e Public safety awareness

The safety focus of PG&E’s hydropower operations includes the safety of the
public at, around, and/or downstream of PG&E’s facilities; the safety of our personnel at
and/or traveling to PG&E’s hydro facilities; and the protection of personal property
potentially affected by PG&E’s actions or operations. With regard to public safety,
PG&E has developed and implemented a comprehensive public safety program that
includes: (1) public education, outreach and partnership with key agencies;

(2) improved warning and hazard signage at hydro facilities; (3) enhanced emergency
response preparedness, training, drills and coordination with emergency response
organizations; and (4) safer access to hydro facilities and lands, including trail access,
physical barriers, and canal escape routes.

PG&E has also funded specific hydro-related projects that correct potential
public and employee safety hazards, such as Arc Flash Hazards, inadequate ground
grids, and waterway, penstock, and other facility safety condition improvements.

PG&E will never be satisfied in its safety performance until there is never an
injury to any of its employees, contractors, or members of the public. Over the past
several years, PG&E’s Power Generation organization has been creating a culture of
safety first with strong leadership expectations and an increasingly engaged workforce.
Fundamental to a strong safety culture is a leadership team that believes every job can

be performed safely and seeks to eliminate barriers to safe operations. Equally
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important is the establishment of an empowered grass roots safety team that can act to
encourage safe work practices among peers. Power Generation’s grass roots team is
led by bargaining unit employees from across the organization who work to include
safety best practices in all the work they do. These employees are closest to the
day-to-day work of providing safe, reliable, and affordable energy for PG&E'’s customers

and are best positioned to implement change that can improve safety performance.

17.2. Development and Operation of Third-Party—-Owned, RPS-Eligible
Generation

The vast majority of PG&E’s procurement of products to meet RPS requirements
has been from third-party generation developers. In these cases, local, state and
federal agencies that have review and approval authority over the generation facilities
are charged with enforcing safety, environmental and other regulations for the Project,
including decommissioning. While this authority has not changed, PG&E developed
additional contract provisions to reinforce the developer’s obligations to operate in
accordance with all applicable safety laws, rules and regulations as well as Prudent
Electrical Practices, which are the continuously evolving industry standards for
operations of similar electric generation facilities. Additionally, the new provisions will
seek to implement lessons learned and instill a continuous improvement safety culture
that mirrors PG&E’s approach to safety.

Specifically, the safety language that PG&E has developed builds upon the
former standard of Good Ultility Practices to a new standard of Prudent Electrical
Practices, which includes greater detail on the types of activities covered by this
standard, including but not limited to safeguards, equipment, personnel training, and
control systems. This language was included in the recently executed 2014 Energy
Storage agreements and could be incorporated in future RPS form PPAs if PG&E’s
RPS position resulted in a need for RPS procurement.

Safety is also addressed as part of a generator’s interconnection process, which

requires testing for safety and reliability of the interconnected generation. PG&E’s
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general practice is to declare that a facility under contract has commenced deliveries
under the PPA only after the interconnecting utility and the CAISO have concluded such
testing and given permission to commence commercial operations.

PG&E receives monthly progress reports from generators who are developing
new RPS-eligible resources where the output will be sold to PG&E. As part of this
progress report, generators are required to provide the status of construction activities,
including OSHA recordables and work stoppage information. Additionally, the new
contract provisions would require reporting of Serious Incidents and Exigent
Circumstances shortly after they occur. If the generator has repeated safety violations
or challenges, the generator could be at greater risk of failing to meet a key project
development milestone or failing to meet a material obligation set forth in the PPA.

The decommissioning of a third-party generation project is not addressed in the
form contract. In many cases, it may be expected that a third-party generator may
continue to operate its generation facility after the PPA has expired or terminated,
perhaps with another off-taker. Any requirements and conditions for decommissioning
of a generation facility owned by a third-party should be governed by the applicable

permitting authorities.

18. Energy Storage

AB 2514, signed into law in September 2010, added Section 2837, which
requires that the IOUs’ RPS procurement plans incorporate any energy storage targets
and policies that are adopted by the Commission as a result of its implementation of
AB 2514. On October 17, 2013, the CPUC issued D.13-10-040 adopting an energy
storage procurement framework and program design, requiring that PG&E execute
580 MW of storage capacity by 2020, with projects required to be installed and
operational by no later than the end of 2024. In accordance with the guidelines in the
decision, PG&E submitted an application to procure energy storage resources on
February 28, 2014. In D.14-10-045, the Commission approved PG&E’s application with

modifications. PG&E filed final storage RFO results for Commission approval on
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December 1, 2015, and is awaiting Commission action on its Application. PG&E is also
participating in a new proceeding, R.15-03-011, which the Commission opened in
March 2015 to consider policy and implementation refinements to the energy storage
procurement framework and program design. On March 1, 2016, PG&E submitted an
application to procure storage as part of its 2016 Energy Storage RFO.

PG&E considers eligible energy storage systems to help meet its
Energy Storage Program targets through its RPS procurement process, Energy
Storage RFO, as well as other CPUC programs and channels such as the Self-
Generation Incentive Program. PG&E’s LCBF methodology considers the additional
value offered by RPS-eligible generation facilities that incorporate energy storage.
Further detail on PG&E’s energy storage procurement can be found in its biennial

Energy Storage Plan.86

19. RPS Position Management and Sales of Surplus RPS Products

As described in Section 7.2, PG&E forecasts its cumulative Bank to exceed the
calculated minimum Bank size over the next ten years, in part due to changes to
PG&E'’s retail sales forecast. Given this long position, PG&E is proposing a framework

through which to assess whether PG&E should hold or sell excess bankable RPS

volumes, and is requesting approval of this framework, detailed in Appendix J.

86 See PG&E, Application of Pacific Gas and Electric Company (U 39-E) for Authorization to
Procure Energy Storage Resources (2014-2015 Biennial Cycle):
http://www.cpuc.ca.gov/workarea/downloadasset.aspx?id=3100).
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o

Based on current inputs to the framework described in Appendix J, PG&E
expects to hold one or more solicitations for the sale of bankable, bundled renewable
generation and RECs in 2017. PG&E anticipates selling short-term products based on
its position, and may consider longer term offers in the future.

While PG&E will execute sales through solicitations, PG&E may simultaneously
consider entering into bilateral contracts, and would seek additional approval from the
Commission under those circumstances. Confidential Appendix | contains PG&E’s
proposed sales solicitation protocol and pro forma sales agreement. The pro forma
sales agreement is largely unchanged from the Power Purchase and Sale Agreement
adopted in the 2014 RPS Plan. The draft protocol represents a streamlined approach to

selling RPS energy, with the primary selection criterion being price. PG&E anticipates

87_
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minimal negotiations with respect to the form agreement and proposes that these sales

agreements be filed as Tier 1 Advice Letters for Commission approval.

80



APPENDIX B

Project Development Status Update

August 8, 2016
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APPENDIX D

Procurement Information Related to Cost
Quantification

August 8, 2016



Appendix D — Procurement Information Related to Cost Quantification

Assumptions

Table 1 (Actual Costs, $) ltems

Actual

Rows 2 - 8, 11 (2003-2015) 2343

Settled contract costs with all RPS-eligible contracts in PG&E’s portfolio for 2003-2015

For 2003-2011, capital costs are based on the net book value of PG&E’s RPS-eligible
units as of December 2011 multiplied by an assumed fixed charge rate equal to 14%.
For 2012 through 2015, capital costs are based on the net book value of PG&E’s

Row 9 RPS-eligible units as of December of that respective year multiplied by a fixed charge
rate of 14%. PG&E’s actual operation and maintenance (O&M) costs for each year
(2003-2015) were added to each year’s capital costs to calculate total costs.

Row 10 LCOE for each project multiplied by the project’s historical generation

Row 13 PG&E actual bundled retail sales

Row 14 Total Cost / Bundled Retail Sales (Row 12/ Row 13)

Table 2 (Forecast Costs, $) ltems

Forecast

Rows 2 - 8, 11, 16 - 22, 25°

PG&E'’s future expenditures on all RPS-eligible procurement and generation approved to
date. 2016-2030 forecast uses April 2016 vintage contract data. January-April 2016 uses
December 2015 vintage forward price curve data. May 2016-2030 uses April 2016
forward price curve data. May 2016 - 2017 forecast data are consistent with the 2017
ERRA forecast filing.

Rows 9 and 23

For 2016-2030, annualized capital costs based on the net book value of PG&E’s
RPS-eligible units as of December 2015 were added to operation and maintenance
(O&M) costs, which were calculated as 2015 O&M costs escalated at 5% annually for
each year.

Row 10 and 24

LCOE for each project multiplied by the project’s forecasted generation

Rows 13 and 27

PG&E bundled retail sales forecast

Rows 14 and 28

Total Cost / Bundled Sales

Row 14 + Row 28

Actual

Row 29

Table 3 (Actual Generation, MWh) Items
1,3,4,5,6

Rows 2 -- 11

Generation (MWh) associated with payments for RPS-eligible deliveries

Table 4 (Forecast Generation, MWh) Items

Forecast

Rows 2 -- 11 and 16-25

Forecasted RPS-eligible generation (MWh) either (1) approved to date or (2) executed
prior to April 2016 but pending Commission approval -- assumes no contract failure, and
all contractual volumes are forecast at 100% of expected volumes. 2016-2030 uses April
2016 contract vintage.

2015 Generation and Costs were updated to reflect best available data as of April 2016.

Row 5 includes the aggregate costs (specifically debt service and operation and maintenance) of PG&E's contract with Solano
Irrigation District (SID) who supplies power from multiple hydro units, 100% of which are RPS-eligible. Yuba County Water Agency
(YCWA) does not operate any RPS-eligible hydro units, therefore YCWA cost data is not relevant and thereby not included.

RPS-eligible generation reported in 2015 is the best available settlements data as of April 2016. Settlements data for the prior year
can continue to be adjusted after January of the current year.

Energy volumes reported in Rows 2-8 represent the generation (MWh) associated with payments for RPS-eligible deliveries, which
can differ from the energy volumes PG&E claims for the purposes of complying with California’s RPS Program. For example, some
RPS contracts require PG&E to only pay for RPS-eligible deliveries based on scheduled energy, but entitle PG&E to all green
attributes generated and metered by the facility. Since compliance with California’s RPS Program is based on metered generation,
scheduled/paid volumes may not always match the metered/compliance volumes.

Cost for executed sales are a combination of geothermal and small hydro volumes. As the costs are a combined payment not divided
by technology type, PG&E allocated technology specific costs based on the technology specific generation (MWh) of the sale contract.

6

UOG Small Hydro generation for 2013-2015 has been updated to reflect actual settlements data.

Note: As with any forecasting exercise, projections are predicated on a number of necessarily speculative assumptions and will be
impacted by future events, including regulatory decisions resulting in different costs or rate treatments. Thus, PG&E cannot
guarantee that the information contained in this summary will reflect actual future rates, revenue requirements, or sales.
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Appendix H — Responses to Renewable Net Short Questions

The following presents PG&E’s responses to questions set forth in the May 21, 2014
Administrative Law Judge’s Ruling on Renewable Net Short.

RPS Compliance Risk

1. How do current and historical performance of online resources in your RPS
portfolio impact future projections of RPS deliveries and your subsequent RNS?

PG&E considers historical performance of online resources in both of its models. First,
it considers this performance in developing the generation forecast in its deterministic
model. As discussed in Appendix G, future projections of RPS deliveries in the
deterministic model are based on a blended three year average output for QF contracts.

In addition, within its stochastic model, PG&E considers RPS generation variability
based on historical performance of each resource type. A probabilistic distribution is
built for each resource based on its calculated coefficient of variation. This captures
additional RPS generation variability above and beyond the variances that are captured
in the deterministic model. Section 6.2.2 of the RPS Plan describes in more detail how
historic generation variability from each resource is used as an input to the stochastic
model.

2. Do you anticipate any future changes to the current bundled retail sales
forecast? If so, describe how the anticipated changes impact the RNS.

PG&E's retail sales are impacted by many factors, including weather, economic growth
or recession, technological change, energy efficiency, DA and CCA participation levels,
and distributed generation. PG&E’s most recent Sales Forecast used in the RPS Plan
is an April 2016 updated internal sales forecast. It is important to emphasize that
PG&E'’s Alternative Scenario is a forecast including a number of assumptions regarding
events which may or may not occur. PG&E updates the bundled load forecasts
annually to reflect any new events and capture actual load changes. As described in
more detail in Section 6.2.1, PG&E uses its stochastic model to simulate a range of
potential retail sales forecasts. Changes in retail sales tend to be variable and
persistent, making uncertainty around retail sales one of the largest drivers of RPS
outcomes, particularly over time.
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3. Do you expect curtailment of RPS projects to impact your projected RPS
deliveries and subsequent RNS?

To the extent that RPS projects are economically bid and do not clear the market, or are
curtailed for system reliability, PG&E expects that curtailment will impact its RNS. As
described in Sections 6.2.3 and 11, the stochastic model evaluates uncertainty
associated with RPS generation variability, including assumptions of future levels of
RPS curtailment.

4. Are there any significant changes to the success rate of individual RPS
projects that impact the RNS?

PG&E assumes a volumetric success rate for all executed in-development projects in its
RPS portfolio of 100% of total contracted volumes. This rate continues its general trend
of increasing from 60% in RPS Plans prior to 2012, to 78% in PG&E’s 2012 RPS Plan,
to 100% in PG&E’s 2013 RPS Plan, to 87% in PG&E’s 2014 RPS Plan, and 99% in

PG&E’s 2015 RPS Plan.1 This success rate is evolving and highly dependent on the
nature of PG&E’s portfolio and the general conditions in the renewable energy industry.
While PG&E has continued to see a general trend towards higher project success rates,
its revised success rate assumption reflects the recent removal of several projects from
PG&E'’s portfolio due to contract termination and an update to the “Closely Watched”
category described in Section 6.

In addition, to model the project failure variability inherent in project development, PG&E
adds additional success rate assumptions to it stochastic model, which assume that
project viability for a yet-to-be-built project is a function of the number of years until its
contract start date. These assumptions are used in order to calculate its
stochastically-optimized net short (SONS). See the answer to question #5 below for
details on these new assumptions.

5. As projects in development move towards their COD, are there any changes to
the expected RPS deliveries? If so, how do these changes impact the RNS?

Yes. PG&E may adjust the expected delivery volumes in its deterministic model for
RPS projects in development for various reasons. For example, counterparties may
make adjustments to their project design, such as decreasing total project capacity,
which may lead to changes in expected generation. Counterparties may also
experience project delays which impact the delivery date for projects, shifting generation
volumes further into the future. In extreme cases, as described in Section 6.1.2, PG&E
may categorize projects experiencing considerable development challenges as “Closely

1 PGR&E’s success rate discussed is more reflective of the success rate of its overall portfolio,
and so this percentage does not convey that PG&E has no projects failing. Specifically,
since almost all of PG&E’s in-development projects are volumes procured through
mandated programs with set targets, any projects that fail will be replaced through future
solicitation rounds. Therefore the effect on PG&E’s portfolio is that the amount of volumes
projected has a very high project success rate, given that any failed project will be replaced
with a new project, until the volumes come online.
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Watched” and would in those cases reduce the expected delivery volumes from those
projects to zero in its deterministic model. Moving a project to the “Closely Watched”
category would therefore decrease future delivery volumes and increase the RNS.
PG&E has an extensive program for monitoring the development status of RPS-eligible
projects, and the deterministic model is updated regularly to reflect any relevant status
changes.

In addition, PG&E further reduces its anticipated deliveries from future projects in its
stochastic model, as described in more detail in Section 6.2.4. To model the project
failure variability inherent in project development, PG&E assumes that project viability
for a yet-to-be-built project is a function of the number of years until its contract start
date. PG&E assigns a probability of project success for new, yet-to-be-built projects
equal to i
For example, a project scheduled to come online in five years or more is assumed to
have a or Jlll chance of success. This success rate is based on experience,
and although PG&E’s current existing portfolio of projects may have higher rates of
success, the actual success rate for projects in the long-term may be higher or lower.
Appendix F.2 show PG&E’s simulated failure rate and for the period 2016-2030.
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SUMMARY:
COMPARISON OF UNCERTAINTY ASSUMPTIONS

BETWEEN PG&E’S DETERMINISTIC AND STOCHASTIC MODELS

Reference Above and
Uncertainty it Represents

Deterministic Model

Stochastic Model

Question #2: Retail Sales
Variability

Uses most recent PG&E
bundled retail sales forecast
for next 5 years and 2014
LTPP for later years.

Distribution based on most recent (2016) PG&E
bundled retail sales forecast.

Question #4 and #5:
Project Failure Variability

Only turns “off” projects with
high likelihood of failure per
criteria. “On” projects
assumed to deliver at
Contract Quantity.

Uses
to model a success rate for

all “on” yet-to-be-built projects in the
deterministic model. Thus, for a project
scheduled to come online in 5 years, the project
success rate is . This success
rate is based on PG&E’s experience that the
further ahead in the future a project is
scheduled to come online, the lower the
likelihood of project success.

Question #1: RPS
Generation Variability

Non-QF projects executed
post-2002, 100% of
contracted volumes

For non-hydro QFs,
typically based on an
average of the three most
recent calendar year
deliveries

Hydro QFs, UOG and IDWA
generation projections are
updated to reflect the most
recent hydro forecast.

Hydro: [l annual variation

wind: ] annual variation

Solar: ] annual variation

Biomass and Geothermal: - annual variation

Question #3:
Curtailment2

None

Curtailment is modeled as increasing between
the following data points:

i~ 2015
Bl in 2020
Il in 2024
I i~ 2030

2 These modeling assumptions will not necessarily align with the actual number of curtailment
hours, but are helpful in terms of considering the impact of curtailment on long-term RPS
planning and compliance. Please see Section 11 for more information.

H-4




6. What is the appropriate amount of RECs above the PQR to maintain? Please
provide a quantitative justification and elaborate on the need for maintaining
banked RECs above the PQR.

As described in Sections 7 and 8, PG&E plans to use a portion of its Bank as a VMOP
to manage additional risks and uncertainties accounted for in the stochastic model.
PG&E performed a simulation of variability in PG&E’s future generation and RPS
compliance targets over ] years—i.e., the amount of RPS generation (“delivery”) net
of RPS compliance targets (“target”)—and found that a Bank size of at least

is the minimum Bank necessary to maintain a cumulative non-compliance risk of no
greater than [JJfl]. However, because the stochastic model inputs change over time,
forecasts of the Bank size will also change, so these estimates should be seen as a
point forecast rather than a static target. Please see Section 7 for additional
information.

7. What are your strategies for short-term management (10 years forward) and
long-term management (10-20 years forward) of RECs above the PQR? Please
discuss any plans to use RECs above the PQR for future RPS compliance and/or
to sell RECs above the PQR.

As described in Sections 6 and 7, PG&E uses its stochastic model to optimize its
procurement. This model currently forecasts Bank levels through '

PG&E’s forecasted Bank size
. Under this projection,

Bank will be maintained as VMOP to manage
additional risks and uncertainties associated with managing an RPS portfolio.

that

In the long-term, PG&E will use RECs above the PQR, as needed, to maintain an
adequate Bank, as determined by the deterministic and stochastic model or similar
means, in order to manage additional risks and uncertainties.

PG&E’s optimization strategy includes consideration of sales of surplus procurement.
Consistent with the Commission-approved RNS, PG&E’s physical net short and cost
projections do not include any future projected sales of bankable contracted deliveries.
However, PG&E will consider selling surplus RPS volumes if it can still maintain
adequate Bank and if market conditions are favorable. PG&E discusses a framework
to assess whether to hold or to sell excess RPS volumes in Appendix J.

VMOP

8. Provide VMOP on both a short-term (10 years forward) and long-term
(10-20 years forward) basis. This should include a discussion of all risk factors
and a quantitative justification for the amount of VMOP.

As discussed in Sections 7 and 8, PG&E plans to use a portion of its Bank as a VMOP
to manage additional risks and uncertainties accounted for in the stochastic model.

, PG&E believes

it would be imprudent to use its entire projected Bank toward meeting the 50% RPS
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target, rather than to cover unexpected demand and supply variability and project failure
or delay exceeding forecasts from projects not yet under contract. When used as
VMOP, the Bank will help to avoid long-term over-procurement above the 50% target,
and will thus reduce long-term costs of the RPS Program.

9. Please address the cost-effectiveness of different methods for meeting any
projected VMOP procurement need, including application of forecast RECs above
the PQR.

As discussed in Sections 6 and 7, PG&E’s stochastic model optimizes its results to
inform its RPS procurement strategy, which includes using a portion of the Bank as
VMORP, to achieve the lowest cost possible given a specified risk of non-compliance.
The model suggests a specific level of procurement and resulting Bank usage for each
year. PG&E then uses these model results as a tool to guide its actual procurement
strategy. While the model provides other possible VMOP usage given a specific level of
non-compliance risk, these paths would not be minimum cost under the model’'s
assumptions.

PG&E does not approach RPS procurement and compliance as a speculative
enterprise and so has not modeled or otherwise proposed such strategies in this Plan.
However, PG&E will consider selling surplus RPS volumes if it can still maintain an
adequate Bank and if market conditions are favorable. PG&E discusses a framework to
assess whether to hold or to sell excess RPS volumes in Appendix J.

Cost-Effectiveness

10. Are there cost-effective opportunities to use banked RECs above the PQR for
future RPS compliance in lieu of additional RPS procurement to meet the RNS?

As discussed in greater detail in Sections 6, 7, and 8 of this Plan,

. As long as PG&E can continue to maintain an adequate
Bank that does not jeopardize PG&E's ability to manage its non-compliance risk and
thus avoid being caught in a “seller's market,” where PG&E would face potentially high
market prices in order to meet near-term compliance deadlines.

Overall, PG&E can best meet the objective to minimize customer costs when it can
thoroughly examine and take advantage of all cost-effective commercial opportunities to
purchase or sell RPS-eligible products consistent with its RPS Plan on a going-forward
basis, continually adapting to these uncertain variables. PG&E will continue to use the
stochastic model to help guide decisions around minimum Bank size needed to
maintain PG&E’s non-compliance risk of [} for the period of || . PG&E will
then procure any needed incremental volumes ratably over time.

11. How does your current RNS fit within the regulatory limitations for PCCs?
Are there opportunities to optimize your portfolio by procuring RECs across
different PCCs?
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PG&E’s current RPS portfolio consists of primarily Category 0 and 1 RECs. Category 3
products are a limited, but potentially important, part of PG&E’s procurement strategy as
they may provide a low-cost compliance option for PG&E’s customers while at the same
time potentially mitigating integration and other operational challenges associated with
incremental procurement from typical Category 1 or Category 2 procurement.

While PG&E seeks opportunities across all product categories to procure the most cost-
effective resources to achieve the RPS requirements, the pre-SB 350 restrictions on
banking of excess procurement have limited PG&E’s ability to fully optimize its portfolio.
Under the current RPS rules, short-term contracts cannot count towards excess
procurement eligible for banking toward a future RPS compliance period. The result is
that any entity that has excess procurement during a particular compliance period is
effectively restricted from procuring short-term contracts during that compliance period.
Only when an entity does not exceed its compliance period target, is it able to count
short-term procurement towards meeting its targets.

The changes to the RPS program under SB 350 enable banking of all category 0 and 1
RECs of any duration, beginning in the 2021-2024 compliance period for all entities, or
as early as the 2017-2020 compliance period for any entities who elect to comply early

with the new SB 350 minimum long-term requirements.3 In addition, all retired Category
2 and Category 3 RECs that fall within the portfolio balance requirements are eligible to
be counted towards PG&E’s RPS procurement quantity requirement for the compliance
period whether the RECs are associated with short-term or long-term contracts.

As PG&E currently maintains a bank in order to help mitigate procurement and load
variability, the past inability for short-term contracts to contribute to the bank has
restricted our mitigation strategy. The new banking provisions in SB 350 are intended
to help address this issue, and should therefore be implemented in a way that provides
adequate flexibility to retail sellers in meeting the RPS goals.

3 Although the Commission has not yet implemented this new statutory language by
specifying the manner or process by which a retail seller must notify the Commission of its
intent to comply early with the minimum long-term requirements, PG&E intends this 2016
RPS Plan to provide such notice if the Commission ultimately determines that the notice
should be provided as part of the annual RPS Plan submissions.
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I. Overview

A. Overview

Pacific Gas and Electric Company (“PG&E”) is issuing this 2017 Renewable Energy Sale
Request for Offers (“RFO” or “2017 Renewable Energy Sale RFO™). The 2017
Renewable Energy Sale RFO is intended to solicit offers (“Offers”) from participants
(“Participants” or “Bidders”) to procure Portfolio Content Category 1 (“PCC 1”) eligible
renewable energy resource electricity product (“Product”) from PG&E pursuant to a
confirmation (the “Agreement”). This Solicitation Protocol describes the process by
which PG&E seeks, evaluates, and accepts Offers in the RFO from winning Bidders
(“Buyers”).

The 2017 Renewable Energy Sale RFO complies with PG&E’s 2016 RPS Plan, which
was approved by the California Public Utilities Commission (“CPUC” or “Commission”)
in Decision Xx-XX-XXX.

Subject to Bid pricing and other factors in this Solicitation Protocol, PG&E seeks to sell a
volume of Product commensurate with Bid prices received. PG&E will utilize a
proprietary price curve to determine the volume of Product available for sale at different
price points.

PG&E will make all sales according to the terms and conditions set forth in the
Agreement. This Solicitation Protocol sets forth the procedures a Bidder must follow in
order to participate in the RFO. Capitalized terms used in this Solicitation Protocol, but
not otherwise defined herein, have the meanings set forth in the Agreement.

B. Renewable Energy Sale RFO Communication

PG&E has established the 2017 Renewable Energy Sale RFO website at
http://www.pge.com/rfo and click on “2017 Renewable Energy Sale RFO.” This site will
be where Bidders register and where all the RFO documents, information,
announcements and questions and answers are posted and available to Bidders.

To promote accuracy and consistency of the information provided to all Bidders, PG&E
encourages Bidders to submit any inquiries via e-mail to RenewableRFO@pge.com for
matters related to the 2017 Renewable Energy Sale RFO. With respect to matters of
general interest raised by any Bidder, PG&E may, without reference to the specific
Bidder raising such matter or initiating the inquiry, post the questions and responses on
its website. PG&E mayj, in its sole discretion, decline to respond to any email or other

inquiry.

Any exchange of material information regarding this RFO between Bidder and PG&E
must be submitted to both PG&E and the Independent Evaluator (“IE”). The IE is an
independent, third party evaluator who is required by CPUC Decision 14-12-024 to
ensure this RFO is conducted in a reasonable and neutral manner.
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C. Schedule

The RFO schedule is subject to change to conform to any CPUC requirements but
otherwise is at the discretion of PG&E. PG&E will post any schedule change on PG&E’s
2017 Renewable Energy Sale RFO website. Also, as further described below, Bidders
may register at PG&E’s RFO website to receive notice of these and other RFO changes
by electronic mail. PG&E will have no liability or responsibility to any Bidder for any
change in the schedule or for failing to provide notice of any change.

The schedule for this RFO is (all times are in Pacific Prevailing Time [“PPT”]):

Table 1: 2017 Renewable Energy Sale RFO Schedule of Events (Tentative)

Date/Time Event

Ongoing Bidders may register online at PG&E’s RFO website to receive
notices regarding the RFO.

January 9, 2017 PG&E issues the RFO.

January 23, 2017 Offers Due. Offer(s) must be submitted to the online platform at

1:00 PM Power Advocate.

January 30, 2017 PG&E notifies shortlisted Participants.

March 6, 2017 PG&E and shortlisted Participants complete negotiation of an
Agreement, which shall be subject to “CPUC Approval,” as
provided in the Agreement.

March 30, 2017 PG&E submits Agreements for CPUC Approval.

D. Events in the RFO Schedule

a. Registration. Bidders may register online to receive announcements and updates
about this RFO at www.pge.com/rfo

b. Issuance. PG&E will issue the 2017 Renewable Energy Sale RFO and post the
Solicitation Protocol, form of Agreement, and all other RFO materials on the
2017 Renewable Energy Sale RFO website.

c. Offers Due. Bids must be submitted via Power Advocate and must include all of
the documents described in Section IV, Required Information. By submitting an
Offer and responding to this RFO, the Bidder agrees to be bound by all of the
terms, conditions and other provisions of this RFO and any changes or
supplements to it that may be issued by PG&E.

d. PG&E Selects Offers. Selected Bids (“Selected Bids™) will be notified via email.
PG&E will select Bids according to the evaluation criteria described in
Section 11, Evaluation Criteria. Offers beyond the Selected Bids may be placed
on a waitlist to be selected in order of evaluation results and selection constraints,
should any Selected Bids fail to complete the RFO process.
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e. Negotiation of Agreement. PG&E will engage in limited negotiations with
Participants with Selected Bids.

f. Execution and Regulatory Approval. Once PG&E and the Participants with
Selected Bids execute Agreements, if any, resulting from this RFO, PG&E will
submit all such Agreements to the CPUC for approval via an advice letter filing.
Additional regulatory approval information is provided in Section VII, Regulatory
Approval.

E. Disclaimers for Rejecting Offers and/or Terminating this RFO

II.

This RFO does not constitute an offer to sell and creates no obligation to execute any
Agreement or to enter into a transaction under an Agreement as a consequence of the
RFO. PG&E shall retain the right at any time, at its sole discretion, to reject any Offer on
the grounds that it does not conform to the terms and conditions of this RFO and reserves
the right to request information at any time during the solicitation process.

PG&E retains the discretion, subject to, if applicable, the approval of the CPUC, to:

(a) reject any Offer for any reason, including but not limited to the basis that an Offer is
the result of market manipulation or is not cost competitive or any other applicable
reason; (b) modify this RFO and the form Agreement as it deems appropriate to
implement the RFO and to comply with applicable law or other decisions or direction
provided by the CPUC; and (¢) terminate the RFO should the CPUC not authorize PG&E
to sell the Product in the manner proposed in this RFO. In addition, PG&E reserves the
right to either suspend or terminate this RFO at any time if such suspension is required by
or with the approval of the CPUC. PG&E will not be liable in any way, by reason of
such withdrawal, rejection, suspension, termination or any other action described in this
Solicitation Protocol to any Bidder, whether submitting an Offer or not.

RFO Product and Goals

PG&E is seeking to sell Product with the exact volume to be determined based on the
price of bids received.

A. Product Attributes

1. PCC 1 eligible renewable energy resource electricity product with the resources
defined by PG&E.

2. Price: P15 or SP15 Day Ahead Index + REC Price to be specified by Buyer.

Location: Buyer to choose energy deliveries at NP15 DLAP or SP15 DLAP.

4. Scheduled Energy Deliveries: Buyer may propose energy delivery beginning
April 2017 or later. Energy deliveries may be in any months or hours that are mutually
agreeable.

[98)
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5. Delivery Term: Shall begin on agreed upon date and end by December 31, 2017.
*If energy deliveries begin before CPUC Approval, PG&E will not transfer the
corresponding RECs until CPUC Approval is obtained. Full contract price is expected to

be paid regardless of CPUC approval. If CPUC approval is not obtained then Buyer will
receive credit.

II1. Evaluation Criteria

PG&E will evaluate Offers using the evaluation criteria outlined below.

A. Quantitative Evaluation

For Offers in the 2017 Renewable Energy Sale RFO, PG&E will consider Price offered
as the sole quantitative value.

B. Qualitative Evaluation

For the 2017 Renewable Energy Sale RFO, PG&E will apply a qualitative adjustment
factor for counterparties that have acceptable credit with PG&E and minimize proposed
edits to the form of Agreement.

1. Credit

PG&E may consider the Participant’s capability to perform all of its financial and financing
obligations under the Agreement and PG&E’s overall credit concentration with the Participant
or its banks, including any of Participant’s affiliates.

2. Agreement Modifications

PG&E may assess the materiality and cost impact of any of Participant’s proposed
modifications to the Agreement.

3. Other Qualitative Considerations
In addition to the criteria specifically listed above, PG&E may consider other qualitative
factors that could impact the value of Offers, including, but not limited to: PG&E’s past

commercial experience with a Participant; Participant concentration; and existence of an
acceptable EEI Master Agreement between PG&E and Participant.
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IV. Required Information

A. Submission Overview

All Offer submittal information pertaining to this RFO will be hosted on the Power
Advocate site. Telephonic, hardcopy or facsimile transmission of an Offer is not
acceptable. In order to participate in this RFO, Bidders must register and be accepted
through Power Advocate at the Public Registration Link:

TBA

PG&E strongly encourages Bidders to register with Power Advocate well before Offers
are due. Detailed instructions for submitting Offer(s) and using Power Advocate are on
PG&E’s Renewable Energy Sale RFO website.

Electronic Documents: The electronic documents for the attachments must be in a

Microsoft Word, Excel file or Adobe Acrobat PDF file as applicable. For each
document, please include the Bidder’s company name in each file name.

B. Required Forms

1. Offer Package

The following documents, which are on the 2017 Renewable Energy Sale RFO website,
must be completed and included with each Offer:

a. Introductory Letter

b. Offer Form (Attachment A) - Bidder must provide all applicable information
requested in the form and all inputs must match the respective information
provided in other required documentation.

c. Redline of Agreement (Attachment B)

2. Shortlist Documents (if applicable)

If the Bidder is notified via an emailed letter that they are eligible for PG&E’s Shortlist
(“Shortlist Letter”), then they must complete the following documents:

a. Signed Shortlist Letter — Bidder must return a signed Shortlist Letter to PG&E,

accepting the terms set forth in the Shortlist Letter and agreeing to continued
participation of their Selected Offers in the 2017 Renewable Energy Sale RFO.
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V. Confidentiality

No Bidder shall collaborate on or discuss with any other Bidder or potential Bidder Offer
strategies, the substance of any Offer(s), including without limitation the price or any other
terms or conditions of any Offer(s), or whether PG&E has Selected Offers or not.

All information and documents in Bidder’s Offer that have been clearly identified and
marked by Bidder as “Proprietary and Confidential” on each page on which confidential
information appears shall be considered confidential information. PG&E shall not disclose
such confidential information and documents to any third parties except for PG&E’s
employees, agents, counsel, accountants, advisors, or contractors who have a need to know
such information and have agreed to keep such information confidential and except as
provided otherwise in this section. In addition, Bidder’s Offer will be disclosed to the IE.

Notwithstanding the foregoing, it is expressly contemplated that the information and
documents submitted by Bidder in connection with this RFO, including Bidder’s
confidential information, may be provided to the CPUC, its staff, and the Procurement
Review Group (“PRG”), and established pursuant to Decision 02-08-071. PG&E retains
the right to disclose any information or documents provided by Bidder to the CPUC, the
PRG, in the advice letter filing or in order to comply with any applicable law, regulation, or
any exchange, control area or California Independent System Operator (“CAISO”) rule, or
order issued by a court or entity with competent jurisdiction over PG&E at any time even
in the absence of a protective order, confidentiality agreement, or nondisclosure agreement,
as the case may be, without notification to Bidder and without liability or any responsibility
of PG&E to Bidder. PG&E cannot ensure that the CPUC will afford confidential treatment
to Bidder’s confidential information, or that confidentiality agreement or orders will be
obtained from and/or honored by the PRG, the California Energy Commission (“CEC”), or
the CPUC. By submitting an Offer, Bidder agrees to adhere and be bound by the
confidentiality provisions described in this section.

The treatment of confidential information described above shall continue to apply to
information related to Selected Offers.

VI. Procurement Review Group Review

Following completion of the evaluation and rankings of Offers, PG&E will submit the
results of the evaluation and its recommendations to its PRG members. PG&E will
consider any alternative recommendations proposed by the PRG. PG&E, in its sole
discretion, shall determine whether any alternatives proposed by the PRG should be
adopted. PG&E has no obligation to obtain the concurrence of the PRG with respect to any
Offer.

PG&E assumes no responsibility for the actions of the PRG, including actions that may
delay or otherwise affect the schedule for this Solicitation, including the timing of the
selection of Offers and the obtaining of Regulatory Approval.
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VII. Regulatory Approval

After Agreement execution, PG&E is required to submit executed Agreements to the
CPUC for approval via an advice letter filing.

The effectiveness of any executed Agreement is expressly conditioned on CPUC approval
of the Agreement (‘“Regulatory Approval”).

VIII. Dispute Resolution

Except as expressly set forth in this Solicitation Protocol, by submitting an Offer, Bidder
knowingly and voluntarily waives all remedies or damages at law or equity concerning or
related in any way to the RFO, the Solicitation Protocol and/or any attachments to the
Solicitation Protocol (“Waived Claims”). The assertion of any Waived Claims by Bidder
may, to the extent that Bidder’s Offer has not already been disqualified, automatically
disqualify such Offer from further consideration in the RFO.

By submitting an Offer, Bidder agrees that the only forums in which Bidder may assert any
challenge with respect to the conduct or results of the RFO is through the Alternative
Dispute Resolution (“ADR”) services provided by the CPUC pursuant to Resolution
ALJ-185, August 25, 2005. The ADR process is voluntary in nature, and does not include
processes, such as binding arbitration, that impose a solution on the disputing parties.
PG&E will consider the use of ADR under the appropriate circumstances. Additional
information about this program is available on the CPUC’s website at the following link:
www.cpuc.ca.gov/PUBLISHED/Agenda_resolution/47777.htm.

Participant further agrees that other than through the ADR process, the only means of
challenging the conduct or results of the RFO is a protest to an Advice Letter Filing
seeking approval of one or more Agreements entered into as a result of the RFO, that the
sole basis for any such protest shall be that PG&E allegedly failed in a material respect to
conduct the RFO in accordance with this Solicitation Protocol, and the exclusive remedy
available to Bidder in the case of such a protest shall be an order of the CPUC that PG&E
again conduct any portion of the RFO that the CPUC determines was not previously
conducted in accordance with the Solicitation Protocol. Bidder expressly waives any and
all other remedies, including, without limitation, compensatory and/or exemplary damages,
restitution, injunctive relief, interest, costs, and/or attorney’s fees. Unless PG&E elects to
do otherwise in its sole discretion during the pendency of such a protest or ADR process,
the RFO and any related regulatory proceedings related to the RFO, will continue as if the
protest had not been filed, unless the CPUC has issued an order suspending the RFO or
PG&E has elected to terminate the RFO.

Bidder agrees to indemnify and hold PG&E harmless from any and all claims by any other

Bidder asserted in response to the assertion of a Waived Claim by Bidder or as a result of a
Bidder’s protest to an advice letter filing with the CPUC resulting from the RFO.
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Except as expressly provided in this Solicitation Protocol, nothing herein including
Bidder’s waiver of the Waived Claims as set forth above, shall in any way limit or
otherwise affect the rights and remedies of PG&E. Nothing in this Solicitation Protocol is

intended to prevent any Bidder from informally communicating with the CPUC or its staff
regarding this RFO.

IX. Termination of the RFO-Related Matters

PG&E reserves the right at any time, in its sole discretion, to terminate the RFO for any
reason without prior notification to Bidders and without liability to, or responsibility of,
PG&E or anyone acting on PG&E’s behalf. Without limitation, grounds for termination of
the RFO may include the assertion of any Waived Claims by a Bidder or a determination
by PG&E that, following evaluation of the Offers, there are no Offers that meet the
requirements of this RFO.

PG&E reserves the right to terminate further participation in this process by any Bidder, to
accept any Offer or to enter into any Agreement, and to reject any or all Offers, all without
notice and without assigning any reasons and without liability to PG&E or anyone acting
on PG&E’s behalf. PG&E shall have no obligation to consider any Offer.

In the event of termination of the RFO for any reason, PG&E will not reimburse Bidder for
any expenses incurred in connection with the RFO. PG&E shall have no obligation to
reimburse any Bidder’s expenses regardless of whether such Bidder’s Offer is selected, not
selected, rejected or disqualified. Unless earlier terminated, the RFO will terminate
automatically upon the execution of one or more Agreements by Participants with Selected
Bids. In the event that no Agreements are executed, then the RFO will terminate
automatically on July 31, 2017.

X. Bidder’s Representations and Warranties

1. By submitting an Offer and clicking “Yes” to the “Acknowledgment of Protocol”
section of the Offer Form, Bidder agrees to be bound by the conditions of the RFO, and
makes the following representations, warranties, and covenants to PG&E, which
representations, warranties, and covenants shall be deemed to be incorporated in their
entireties into each of Bidder’s Offers. Bidder agrees that an electronic signature of a
duly authorized representative of Bidder shall be the same as delivery of an executed
original document for purposes of the Offer Form.

e Bidder has read, understands and agrees to be bound by all terms, conditions
and other provisions of this Solicitation Protocol;

e Bidder has had the opportunity to seek independent legal and financial advice
of its own choosing with respect to the RFO and this Solicitation Protocol,
including the submittal forms and documents listed in this Solicitation
Protocol which are posted on the RFO website;
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Bidder has obtained all necessary authorizations, approvals and waivers, if
any, required by Bidder to submit its Offer pursuant to the terms of this
Solicitation Protocol and to enter into an Agreement with PG&E;

Bidder’s Offer complies with all applicable laws;

Bidder has not engaged, and covenants that it will not engage, in any
communications with any other actual or potential Bidder in the RFO
concerning this solicitation, price terms in Bidder’s Offer, or related matters
and has not engaged in collusion or other unlawful or unfair business practices
in connection with the RFO;

Any Offer submitted by Bidder is subject only to PG&E’s acceptance, in
PG&E’s sole discretion; and

The information submitted by Bidder to PG&E in connection with the RFO
and all information submitted as part of any Offer is true and accurate as of
the date of Bidder’s submission. Bidder also covenants that it will promptly
update such information with PG&E upon any material change thereto.

2. By submitting an Offer, Bidder acknowledges and agrees:

That PG&E may rely on any or all of Bidder’s representations, warranties, and
covenants in the RFO (including any Offer submitted by Bidder); and

That in PG&E’s evaluation of Offers pursuant to the RFO, PG&E has the
right to disqualify a Bidder that is unwilling or unable to meet any other
requirement of the RFO, as determined by PG&E 1n its sole discretion.

3. BY SUBMITTING AN OFFER, BIDDER HEREBY ACKNOWLEDGES AND
AGREES THAT ANY BREACH BY BIDDER OF ANY OF THE
REPRESENTATIONS, WARRANTIES AND COVENANTS IN THESE RFO
INSTRUCTIONS SHALL CONSTITUTE GROUNDS FOR IMMEDIATE
DISQUALIFICATION OF SUCH BIDDER, IN ADDITION TO ANY OTHER
REMEDIES THAT MAY BE AVAILABLE TO PG&E UNDER APPLICABLE
LAW, AND DEPENDING ON THE NATURE OF THE BREACH, MAY ALSO BE
GROUNDS FOR TERMINATING THE RFO IN ITS ENTIRETY.
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EEI MASTER POWER PURCHASE AND SALE AGREEMENT
SHORT TERM SALES CONFIRMATION
BETWEEN
PACIFIC GAS AND ELECTRIC COMPANY
AND
[COUNTERPARTY]

This confirmation (“Confirmation”) confirms the transaction (“Transaction’) between Pacific Gas and
Electric Company (“Seller”, “PG&E” or “Party B”) and [Counterparty] (‘“Buyer” or “Party A”), each
individually a “Party” and together the “Parties”, effective as of , 201 _ (the “Confirmation
Effective Date”) regarding the sale and purchase of the Product, as such term is defined below in Article
1, in accordance with and subject to the terms and provisions of the EEI Master Power Purchase and Sale
Agreement, together with the Cover Sheet, any amendments and annexes thereto between Seller and

Buyer dated as of

, 201 _ (collectively, the “Master Agreement”), and Paragraph 10 of the EEI

Collateral Annex to the Master Agreement (Paragraph 10 and the Collateral Annex are both referred to
herein as the “Collateral Annex”)(the Master Agreement and the Collateral Annex shall be collectively
referred to as the “EEI Agreement”). The EEI Agreement and this Confirmation shall be collectively

referred to herein

as the “Agreement.” Capitalized terms used but not defined in this Confirmation shall

have the meanings ascribed to them in the EEI Agreement or the Tariff. If any term in this Confirmation
conflicts with the EEI Agreement or Tariff, the definitions set forth in the Confirmation shall supersede.

[Standard contract terms and conditions shown in shaded text are those that “may not be
modified” per CPUC Decisions (“D.”) 07-11-025; D.10-03-021, as modified by D.11-01-025; and

D.13-11-024.]

ARTICLE 1
COMMERCIAL TERMS
Seller: PACIFIC GAS AND ELECTRIC Buyer: _[Counterparty]
COMPANY
Scheduling: Seller: Buyer:

Day Ahead: (415) 973-6222 Day Ahead:
Alternative: (415) 973-4500 Alternative:

Product:

Electric Energy and the associated Green Attributes from the Project.

Project:

All Product sold hereunder shall be generated by the facility or facilities listed in Appendix
A to this Confirmation (individually and collectively, the “Project”).

The Parties acknowledge and agree that Seller shall have sole discretion throughout the
Term to select the specific facility or facilities from Appendix A for designation as the
Project that will generate some or all of the Product. The Parties further acknowledge and
agree that Buyer is not entitled to any additional Green Attributes produced by the Project
above and beyond the Total Quantity, and Buyer is not entitled to any additional Electric
Energy produced by the Project beyond the amount of Energy Quantity.

Quantity:

Green Attributes: “Total Quantity” shall be equal to MWhs of Green Attributes
during the Delivery Term, represented by an equal number of WREGIS Certificates.
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Electric Energy: an equivalent of  MWh for each of the following hours _ (e.g. On
Peak, Off Peak, other) for the months of , orup to a total of MWhs for
the Delivery Term (the “Energy Quantity”). Seller will notify the Buyer each day
according to the WECC Preschedule Calendar as to the amounts Seller will deliver in each
hour of the following day(s) per the timing dictated by the WECC Preschedule Calendar
(“Hourly Amount™). This notification process for the Hourly Amounts will occur until the
Energy Quantity has been delivered. In no event shall Seller deliver to Buyer more than
the Energy Quantity during the Delivery Term. In the event Seller does not deliver any of
the above specified or agreed to quantities for any reason, except as excused by Force
Majeure, the Parties shall agree upon the make-up Schedules for any undelivered
quantities. Parties shall make best efforts to determine make-up Schedules before the next
approved Scheduling day as identified by the WECC Preschedule Calendar. If the Parties
are unable to mutually agree to a make-up Schedule, the Total Quantity will be reduced by
the Energy Quantity undelivered by Seller to Buyer.

Energy Price: Means the Index Price for each MWh of Delivered Energy.
Green Attribute | Means § per MWh for Green Attributes conveyed to Buyer in accordance with the
Price: terms of this Agreement.

Contract Price:

Energy Price plus Green Attribute Price.

Term:

The Term of this Transaction shall commence upon the Confirmation Effective Date and
shall continue until the end of the Delivery Term and all other obligations of the Parties
under this Agreement have been satisfied, unless terminated earlier due to failure to satisty
the Green Attributes Conditions Precedent, or as otherwise provided in the Agreement;
provided, however, any termination arising due to failure to meet the Green Attributes
Conditions Precedent shall only cause termination of the obligations with respect to the
Green Attributes under this Confirmation, and shall not affect the Parties’ obligations with
respect to the Energy Quantity.

Credit
Provisions:

Credit requirements pertaining to the Electric Energy portion of this Transaction shall be
governed by the EEI Agreement and, if applicable, the Collateral Annex.

In addition, Buyer shall, within five (5) Business Days following the Confirmation
Effective Date, provide to and maintain with Seller, a Letter of Credit or cash in the
amount of fifteen percent (15%) of the total notional value of the Green Attributes to
satisfy the credit requirements for the Green Attributes portion of this Transaction, as long
as Buyer or its Guarantor, if any, does not maintain a Credit Rating of at least BBB- by
S&P or Baa3 by Moody’s.

Delivery Term:

The “Delivery Term” shall include the Energy Delivery Period and the Green Attribute
Delivery Period; provided that, for purposes of Sections 6.1(a) and (b) of this Confirmation
only, “Delivery Term” shall mean the Green Attribute Delivery Period.

Energy Delivery
Period:

The “Energy Delivery Period” shall commence on , 201 _, and shall end on the
earlier of (a) the conclusion of hour ending 2400 (PPT) on ,201 and (b) the
last day Seller delivers Electric Energy to Buyer in satisfaction of the Energy Quantity
pursuant to the terms of this Confirmation.
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Green Attribute
Delivery Period:

Subject to satisfaction or waiver in writing by both Parties of the Green Attributes
Conditions Precedent in the section entitled “Conditions Precedent to the Green Attribute
Obligations” below, the “Green Attribute Delivery Period” shall commence on the date
Seller first conveys Green Attributes associated with the Delivered Energy from the
Project to Buyer and will end on the date Seller has delivered the Total Quantity to Buyer.

During the Green Attribute Delivery Period, Seller shall cause the Green Attributes
associated with the Delivered Energy from the Project to meet the Total Quantity.

Delivery Point:

The “Delivery Point” shall be [Seller to insert Existing Zone Generation Trading
Hub: NP15, SP15, ZP26]

Scheduling
Obligations:

For each hour of each day in the Energy Delivery Period, Seller and Buyer or Buyer’s
designee shall Schedule the Hourly Amount of Electric Energy as an IST in the Integrated
Forward Market (“IFM”) at the Delivery Point on a day-ahead basis in accordance with
the Tariff.

By 1600 (PPT) on each day prior to the Scheduling day, consistent with the WECC
Preschedule Calendar, Seller shall notify Buyer of the Hourly Amounts by email.

In the event that the IST fails in any hour of the [FM, the Parties agree that a subsequent
IST at the Delivery Point for the Hourly Amount shall be rescheduled for that failed hour
in the Real-Time Market pursuant to the Tariff.

Seller shall Schedule and deliver to Buyer the Hourly Amount of Electric Energy over all
hours in all days during the Energy Delivery Period

Conditions
Precedent to the
Green Attribute
Obligations:

Notwithstanding any other provision of this Confirmation to the contrary, all of the
obligations with respect to the Green Attributes and the Green Attribute Delivery Period
are conditioned upon obtaining or waiving CPUC Approval of this Transaction (“Green
Attributes Conditions Precedent”).

ARTICLE 2
DEFINITIONS

2.1 “Balancing Authority” has the meaning set forth in the CAISO Tariff.

2.2 “Balancing Authority Area” has the meaning set forth in the CAISO Tariff.

23 “Business Day” means any day except a Saturday, Sunday, a Federal Reserve Bank
holiday, or a calendar holiday, and shall be between the hours of 8:00 a.m. and 5:00 p.m. local time for
the relevant Party’s principal place of business where the relevant Party, in each instance unless otherwise
specified, shall be the Party from whom the Notice, payment or delivery is being sent and by whom the
Notice or payment or delivery is to be received.

2.4 “California Renewables Portfolio Standard” or “RPS” means the renewable energy
program and policies established by California State Senate Bills 1038 and 1078 as amended by Senate
Bill SB1X, codified in California Public Utilities Code Sections 399.11 through 399.32 and California
Public Resources Code Sections 25740 through 25751, as such provisions are amended or supplemented

from time to time.
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2.5 “CAISO” means the California Independent System Operator Corporation or any
successor entity performing similar functions.

2.6 “CAISO Grid” has the same meaning as “CAISO Controlled Grid” as defined in the
CAISO Tariff.

2.7 “CEC” means the California Energy Commission or its successor agency.

2.8 “Confirmation Effective Date” has the meaning set forth in the preamble.

2.9 “CPUC” means the California Public Utilities Commission, or successor entity.
2.10

For purposes of this section, a CPUC Energy Division disposition which contains such
findings or deems approved an advice letter requesting such findings shall be deemed to satisfy the CPUC
decision requirement.

For the purpose of this Section 2.10 only, the reference to “Buyer” shall mean “Seller”.

2.11  “Credit Rating” means, with respect to any entity, (a) the rating then assigned to such
entity’s unsecured, senior long-term debt obligations (not supported by third party credit enhancements),
or (b) if such entity does not have a rating for its unsecured, senior long-term debt obligations, then the
rating assigned to such entity as an issuer rating by S&P and/or Moody’s. If the entity is rated by both
S&P and Moody’s and such ratings are not equivalent, the lower of the two ratings shall determine the
Credit Rating. If the entity is rated by either S&P or Moody’s, but not both, then the available rating shall
determine the Credit Rating.

2.12 “Delivered Energy” means the Electric Energy from the Project that is delivered by Seller
to Buyer at the Delivery Point.

2.13  “Electric Energy” means three-phase, 60-cycle alternating current electric energy
measured in MWh and net of auxiliary loads and station electrical uses (unless otherwise specified).

2.14  “Eligible Renewable Energy Resource” or “ERR” has the meaning set forth in California
Public Utilities Code Section 399.12 and California Public Resources Code Section 25741, as either code
provision is amended or supplemented from time to time.
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2.15  “Governmental Authority” means any federal, state, local or municipal government,
governmental department, commission, board, bureau, agency, or instrumentality, or any judicial,
regulatory or administrative body, having jurisdiction as to the matter in question.

2.16  “Green Attributes” means any and all credits, benefits, emissions reductions, offsets, and
allowances, howsoever entitled, attributable to the generation from the Project, and its avoided emission
of pollutants. Green Attributes include but are not limited to Renewable Energy Credits, as well as: (a)
any avoided emission of pollutants to the air, soil or water such as sulfur oxides (SOx), nitrogen oxides
(NOx), carbon monoxide (CO) and other pollutants; (b) any avoided emissions of carbon dioxide (CO2),
methane (CH4), nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride and other
greenhouse gases (GHGs) that have been determined by the United Nations Intergovernmental Panel on
Climate Change, or otherwise by Law, to contribute to the actual or potential threat of altering the Earth’s
climate by trapping heat in the atmosphere'; (c) the reporting rights to these avoided emissions, such as
Green Tag Reporting Rights. Green Tag Reporting Rights are the right of a Green Tag Purchaser to
report the ownership of accumulated Green Tags in compliance with federal or state Law, if applicable,
and to a federal or state agency or any other party at the Green Tag Purchaser’s discretion, and include
without limitation those Green Tag Reporting Rights accruing under Section 1605(b) of The Energy
Policy Act of 1992 and any present or future federal, state, or local Law, regulation or bill, and
international or foreign emissions trading program. Green Tags are accumulated on a MWh basis and one
Green Tag represents the Green Attributes associated with one (1) MWh of Electric Energy. Green
Attributes do not include (i) any Electric Energy, capacity, reliability or other power attributes from the
Project, (ii) production tax credits associated with the construction or operation of the Project and other
financial incentives in the form of credits, reductions, or allowances associated with the Project that are
applicable to a state or federal income taxation obligation, (iii) fuel-related subsidies or “tipping fees” that
may be paid to Seller to accept certain fuels, or local subsidies received by the generator for the
destruction of particular preexisting pollutants or the promotion of local environmental benefits, or (iv)
emission reduction credits encumbered or used by the Project for compliance with local, state, or federal
operating and/or air quality permits. If the Project is a biomass or biogas facility and Seller receives any
tradable Green Attributes based on the greenhouse gas reduction benefits or other emission offsets
attributed to its fuel usage, it shall provide Buyer with sufficient Green Attributes to ensure that there are
zero net emissions associated with the production of electricity from the Project. [To the extent the
Project is a biomethane facility, the Parties shall modify this definition as necessary to ensure that it,
and Section 3.2(a), will not conflict with language that will need be added to address biomethane
transactions, pursuant to CPUC D.13-11-024, pgs 21-24.]

2.17  “Index Price” means the CAISO Integrated Forward Market Day-Ahead or Real-Time
price (as such term is defined in the Tariff) associated with the validated IST for the Delivery Point for
each applicable hour as published by the CAISO on the CAISO website; or any successor thereto, unless
a substitute publication and/or index is mutually agreed to by the Parties, weighted for the quantity of
Electric Energy that is delivered under this Agreement for each settlement interval associated with the
validated IST.

2.18  “Integrated Forward Market” or “IFM” has the meaning set forth in the Tariff.

2.19  “IST” means the Inter-SC Trade, as that term is defined in the Tariff.

' Avoided emissions may or may not have any value for GHG compliance purposes. Although avoided
emissions are included in the list of Green Attributes, this inclusion does not create any right to use those
avoided emissions to comply with any GHG regulatory program.
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2.20  “Law” means any statute, law, treaty, rule, regulation, CEC guidance document,
ordinance, code, permit, enactment, injunction, order, writ, decision, authorization, judgment, decree or
other legal or regulatory determination or restriction by a court or Governmental Authority of competent
jurisdiction, including any of the foregoing that are enacted, amended, or issued after the Confirmation
Effective Date, and which becomes effective after the Confirmation Effective Date; or any binding
interpretation of the foregoing. For purposes of the definition of “CPUC Approval” and Sections 6.1(a),
6.1(b) and 8.3(b) in this Confirmation, the term “law” shall have the meaning set forth in this definition.

2.21  “Letter of Credit” means an irrevocable, non-transferable, standby letter of credit the
form of which must be substantially as contained in Appendix B to this Confirmation; provided, that, if
the issuer is a U.S. branch of a foreign commercial bank, the intended beneficiary may require changes to
such form; and the issuer must be a Qualified Institution on the date of delivery of the Letter of Credit to
the Secured Party. In case of a conflict of this definition with any other definition of “Letter of Credit”
contained in the EEI Agreement or any exhibit or annex thereto, this definition shall supersede any such
other definition for purposes of the Transaction to which this Confirmation applies.

2.22  “Letter of Credit Default” means with respect to a Letter of Credit, the occurrence of any
of the following events: (a) the issuer of such Letter of Credit shall cease to be a Qualified Institution; (b)
the issuer of the Letter of Credit shall fail to comply with or perform its obligations under such Letter of
Credit; (c) the issuer of such Letter of Credit shall disaffirm, disclaim, repudiate or reject, in whole or in
part, or challenge the validity of, such Letter of Credit; (d) such Letter of Credit shall expire or terminate,
or shall fail or cease to be in full force and effect at any time during the term of the Agreement, in any
case without replacement; or (e) the issuer of such Letter of Credit shall become Bankrupt; provided
however, that no Letter of Credit Default shall occur or be continuing in any event with respect to a Letter
of Credit after the time such Letter of Credit is required to be canceled or returned to a Party in
accordance with the terms of this Agreement.

2.23  “Notice” means written communications by a Party to be delivered by hand delivery,
United States mail, overnight courier service, facsimile or electronic messaging (e-mail). The Master
Agreement contains the names and addresses to be used for Notices.

2.24  “PPT” means Pacific Prevailing Time

2.25  “Qualified Institution” means either a U.S. commercial bank or a foreign bank issuing a
Letter of Credit through its U.S. branch; and in each case the issuing U.S. commercial bank or foreign
bank must be acceptable to intended beneficiary in its sole discretion and such bank must have a Credit
Rating of at least (a) “A-, with a stable designation” from S&P and “A3, with a stable designation” from
Moody’s, if such bank is rated by both S&P and Moody’s; or (b) “A-, with a stable designation” from
S&P or “A3, with a stable designation” from Moody’s, if such bank is rated by either S&P or Moody’s,
but not both, even if such bank was rated by both S&P and Moody’s as of the date of issuance of the
Letter of Credit but ceases to be rated by either, but not both of those rating agencies.

2.26  “Real-Time Market” has the meaning set forth in the Tariff and shall include any market
that the CAISO may establish prior to or during the Term that clears at an interval between the Day-
Ahead Market and the Real-Time Market.

2.27  “Renewable Energy Credit” or “REC” has the meaning set forth in California Public
Utilities Code Section 399.12(h) and CPUC Decision 08-08-028, as may be amended from time to time or
as further defined or supplemented by Law.
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2.28  “Tariff” means the CAISO Fifth Replacement FERC Electric Tariff and protocol
provisions, including any CAISO-published procedures or business practice manuals, as they may be
amended, supplemented or replaced (in whole or in part) from time to time.

2.29  “WECC Preschedule Calendar” means the annual preschedule calendar set by the WECC
that defines the timing for scheduling of energy transmission.

230  “WREGIS” means the Western Renewable Energy Generation Information System or
any successor renewable energy tracking program.

2.31  “WREGIS Certificate” has the same meaning as “Certificate” as defined by WREGIS in
the WREGIS Operating Rules and are designated as eligible for complying with the California
Renewables Portfolio Standard.

2.32  “WREGIS Operating Rules” means the operating rules and requirements adopted by
WREGIS.

ARTICLE 3
CONVEYANCE OF ENERGY AND GREEN ATTRIBUTES

3.1 Seller’s Convevance of Energy

Beginning on the first day of the Energy Delivery Period and throughout the Energy Delivery
Period, Seller shall deliver and sell, and Buyer shall purchase and receive, the Electric Energy subject to
the terms and conditions of, and in accordance with the Schedules established pursuant to, this
Agreement.

3.2 Seller’s Conveyance of Green Attributes

(a) Green Attributes. Seller hereby provides and conveys all Green Attributes associated
with all electricity generation from the Project to Buyer as part of the Product being delivered. Seller
represents and warrants that Seller holds the rights to all Green Attributes from the Project, and Seller
agrees to convey and hereby conveys all such Green Attributes to Buyer as included in the delivery of the
Product from the Project. [To the extent the Project is a biomethane facility, the Parties shall modify
this section as necessary to ensure that it, and the definition of “Green Attributes”, will not conflict
with language that will need be added to address biomethane transactions, pursuant to CPUC D.13-11-
024, pgs 21-24.]

Notwithstanding the foregoing, Seller shall only convey Green Attributes to meet the
Total Quantity from the Project and only during the Green Attribute Delivery Period.

(b) The Green Attributes in the amount of the Total Quantity are delivered and conveyed
upon completion of the following actions:

(1) During the Term, Seller, at its own cost and expense, shall maintain its
registration with WREGIS. Seller shall, at its sole expense, use WREGIS as required pursuant to the
WREGIS Operating Rules to effectuate the transfer of Green Attributes to Buyer in accordance with
WREGIS reporting protocols and WREGIS Operating Rules.

(i1) During the Green Attribute Delivery Period, Seller shall deliver and convey the
Green Attributes associated with the Delivered Energy from the Project, to meet the Total Quantity,
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within the later of (A) twenty-five (25) Business Days following the day the WREGIS Certificates for the
Green Attributes were deposited into Seller’s WREGIS account; and (B) twenty-five (25) Business Days
following the satisfaction or waiver by both Parties of the Green Attributes Conditions Precedent, by
transferring such WREGIS Certificates, in accordance with the rules and regulations of WREGIS,
equivalent to the quantity of Green Attributes, to Buyer into Buyer’s WREGIS account such that all right,
title and interest in and to the WREGIS Certificates shall transfer from Seller to Buyer.

ARTICLE 4
CPUC FILING AND APPROVAL

4.1 Filing for CPUC Approval.

Within [ ] days after the Confirmation Effective Date, Seller shall file with the CPUC a
request for CPUC Approval. Buyer shall use commercially reasonable efforts to support Seller in
obtaining CPUC Approval. Seller has no obligation to seek rehearing or to appeal a CPUC decision
which fails to approve this Confirmation or which contains findings required for CPUC Approval with
conditions or modifications unacceptable to either Party. Notwithstanding anything to the contrary in the
Confirmation, Seller shall not have any obligation or liability to Buyer or any third party for any action or
inaction of the CPUC or other Governmental Authority affecting the status of this Confirmation as a
Category 1 Transaction.

4.2 Green Attributes Termination Right.

Either Party, in its sole discretion, has the right to terminate the rights and obligations with
respect to the Green Attributes under this Confirmation at any time, upon Notice to the other Party in
accordance with Article 10.7 of the EEI Agreement, which such Notice will be effective [ ] Business
Day(s) after such Notice is given, if: (a) the CPUC issues a final and non-appealable order not approving
this Confirmation in its entirety, (b) the CPUC issues a final and non-appealable order which contains
conditions or modifications unacceptable to either Party, (c) approval by the CPUC has not been obtained
by Seller on or before [ ] days from the date on which Seller files this Confirmation for CPUC
Approval.

4.3 Effect of Termination.

Any termination made by a Party under Section 4.2 shall be without liability or obligation relating
to delivery of Green Attributes, other than those obligations or liabilities that occurred prior to the
termination date and shall have no effect on the status of the EEI Agreement. For the avoidance of doubt,
if the obligations with respect to the Green Attributes are terminated pursuant to this Article 4, the Green
Attributes Conditions Precedent shall be deemed to have not been satisfied. In the event that a condition
or event specified in Sections 4.2(a) through (d) occurs following the conclusion of the Energy Delivery
Period, and the obligations with respect to the delivery of Green Attributes are terminated pursuant to
Section 4.2, such termination shall not affect any obligations or liabilities with respect to delivery of the
Energy Quantities arising prior to such termination, all of which shall be performed in accordance with
the terms of the Transaction, the Confirmation, and the EEI Agreement, as applicable.
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ARTICLE 5
COMPENSATION

5.1 Calculation Period.

The “Calculation Period” shall be each calendar month or portion thereof during the Term that a
Product, which may include Electric Energy and/or Green Attributes in any given calendar month or
portion thereof, is transferred pursuant to Article 3 of this Confirmation.

5.2 Monthly Cash Settlement Amount.

Buyer shall pay Seller the Monthly Cash Settlement Amount, in arrears, for each Calculation
Period. The “Monthly Cash Settlement Amount” for a particular Calculation Period shall be equal to the
sum of (a) plus (b), where:

(a) equals the sum, over all hours of the Calculation Period, of the applicable Energy Price
for each hour when Delivered Energy is scheduled by Seller, multiplied by the quantity of Delivered
Energy during that hour; and

(b) equals the Green Attribute Price multiplied by the quantity of Green Attributes (in
MWhs) that were delivered to Buyer (credited to Buyer’s WREGIS account) during the Calculation
Period.

5.3 Payment Date.

Notwithstanding anything to the contrary in Article Six of the EEI Agreement, payment of each
Monthly Cash Settlement Amount by Buyer to Seller under this Confirmation shall be due and payable on
or before the later of (a) the twentieth (20th) day of the month in which the Buyer receives from Seller an
invoice for the Calculation Period to which the Monthly Cash Settlement Amount pertains, or (b) within
ten (10) Business Days following receipt of an invoice issued by Seller for the applicable Calculation
Period. Payment to Seller shall be made by electronic funds transfer pursuant to the following:

[To be provided.]

With a copy to:

[To be provided.]
5.4 Invoices.

The invoice shall include a statement detailing the portion of Product transferred to Buyer during
the applicable Calculation Period. For purposes of this Confirmation, Buyer shall be deemed to have

received an invoice upon the receipt of a PDF format of the invoice. Invoices to Buyer will be sent by
facsimile or email to:

Attn:
Phone:
Facsimile:
Email:
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With a copy to:
[To be provided.]

ARTICLE 6
REPRESENTATIONS, WARRANTIES AND COVENANTS

6.1 Seller’s Representation, Warranties, and Covenants

(1) For the avoidance of doubt, the term “contract” as used in the immediately
preceding paragraph means this Confirmation. For further clarity, the phrase “first delivery” as used in
the immediately preceding paragraph means the first delivery of Green Attributes in the Green Attribute
Delivery Period.

(d) In addition to the foregoing, Seller warrants, represents and covenants, as of the
Confirmation Effective Date and throughout the Delivery Term, that:

1) Seller has the contractual rights to sell all right, title, and interest in the Product
agreed to be delivered hereunder;

(i1) Seller has not sold the Product to be delivered under this Confirmation to any
other person or entity;

(ii1)  itis a “forward contract merchant” within the meaning of the United States
Bankruptcy Code (as in effect as of the Execution Date of this Confirmation);

(iv) at the time of delivery, all rights, title, and interest in the Product to be delivered
under this Confirmation are free and clear of all liens, taxes, claims, security interests, or other
encumbrances of any kind whatsoever;
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v) Seller shall not substitute or purchase any Product from any other generating
resource other than the Project or the market for delivery hereunder; and

(vi) the facility(s) designated as the Project and all electrical output from the
facility(s) designated as the Project are, or will be by the date any Green Attributes are delivered to Buyer
from such facility, registered with WREGIS as RPS-eligible.

(e) Seller makes no representation about the eligibility of the Product to qualify as excess
procurement pursuant to California Public Utilities Code Section 399.13(a)(4)(B).

6.2 Seller’s Representation, Warranties, and Covenants Related to the Project

Seller warrants, represents and covenants that at the time of the Confirmation Effective Date the
Project is connected to the CAISO Grid, is within the CAISO Balancing Authority Area, and is under the
control of CAISO.

6.3 To the extent a change in Law occurs after the Confirmation Effective Date that causes the
representations, warranties, and/or covenants in Section 6.10or 6.2 to be materially false or misleading, it
shall not be an Event of Default if Seller has used commercially reasonable efforts to comply with such
change in Law.

6.4 “Commercially reasonable efforts” as set forth in this Article 6 of this Confirmation and as
applicable to Seller only shall not require Seller to incur out-of-pocket expenses in excess of twenty-five
thousand dollars ($25,000.00) in the aggregate during the Term.

ARTICLE 7
TERMINATION AND CALCULATION OF TERMINATION PAYMENT

7.1 In the event this Transaction becomes a Terminated Transaction pursuant to Section 5.2 of the
EEI Agreement, then the Settlement Amount with respect to this Transaction shall not be calculated in
accordance with the EEI Agreement, but instead shall be calculated as follows:

The Non-Defaulting Party shall calculate, in a commercially reasonable manner, a Settlement
Amount for the Terminated Transaction for this Confirmation. Third parties supplying information for
purposes of the calculation of Gains or Losses may include, without limitation, dealers in the relevant
markets, end-users of the relevant product, information vendors and other sources of market information.
If the Non-Defaulting Party uses the market price for a comparable transaction to determine the Gains or
Losses, such price should be determined by using the average of market quotations provided by three (3)
or more bona fide unaffiliated market participants. If the number of available quotes is three, then the
average of the three quotes shall be deemed to be the market price. Where a quote is in the form of bid
and ask prices, the price that is to be used in the averaging is the midpoint between the bid and ask price.
The quotes obtained shall be: (a) for a like amount, (b) of the same Product, (¢) at the same Delivery
Point, (d) for the remaining Delivery Term, and (e) any other commercially reasonable manner.

7.2 For the purposes of this Confirmation only, if the Non-Defaulting Party’s aggregate Gains exceed
its aggregate Losses and Costs, if any, resulting from the termination of the Terminated Transaction, the
Settlement Amount for the purposes of this Confirmation only shall be zero.
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ARTICLE 8
GENERAL PROVISIONS

8.1 Buyer Audit Rights

In addition to any audit rights provided under the EEI Agreement, Seller shall, during the Term as
may be requested by Buyer, provide documentation, which may include, for example, meter data as
recorded by a meter approved by the Project’s governing Balancing Authority, sufficient to demonstrate
that the Product has been conveyed and delivered, subject to the terms of this Confirmation, to Buyer.

8.2 Facility Identification

Although Seller has sole discretion throughout the Term to select the Project, Seller anticipates
that it will designate the facilities as set forth on Appendix A as the Project from which the Product will
be delivered (collectively the “Primary Facilities”).

If Seller determines that the Product delivered in a calendar month was from a Project other than
a Primary Facility, then Seller shall provide Buyer Notice identifying such Project by the twenty-fifth
(25"™) Business Day following the end of such calendar month.

8.3 Governing Law

(a) Notwithstanding any provision to the contrary in the EEI Agreement, the Governing Law
applicable to this Transaction is set forth in Section 8.3(b) below. This Section 8.3 does not change the
Governing Law applicable to any other Transaction entered into between the Parties under the EEI
Agreement.

(b) Governing Law. This agreement and the rights and duties of the parties hereunder shall
be governed by and construed, enforced and performed in accordance with the laws of the state of
California, without regard to principles of conflicts of law. To the extent enforceable at such time, each
party waives its respective right to any jury trial with respect to any litigation arising under or in
connection with this agreement.

For the purposes of Section 8.3(b) above, the words “party” and “parties” shall have the
meaning ascribed to them in the first paragraph of this Confirmation, and the word “agreement” shall
mean the term “Agreement” as defined in the first paragraph of this Confirmation.

ARTICLE 9
CONFIDENTIALITY

9.1 Without limiting the provisions of Section 10.11 of the EEI Agreement, each of Buyer and Seller
may disclose the following information regarding this Confirmation:

(a) Party names;

(b) Resource;

(©) Term;

(d) Project location(s);

(e) Capacity of each facility designated as the Project;

) The fact that a facility designated as the Project is on-line and delivering;

(2) Delivery Point; and

(h) The quantity of Product expected or actually delivered under this Confirmation.
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Except for disclosures to comply with any applicable regulation, rule, or order of the CPUC,
Federal Energy Regulatory Commission, CEC, or other Governmental Authorities, each Party shall
provide Notice of any disclosure made pursuant to this Article 9 to the other Party.

ACKNOWLEDGED AND AGREED TO:

PACIFIC GAS AND ELECTRIC COMPANY, [BUYER, a (include place of formation and

a California corporation business type)], by its duly authorized officers
Signature: Signature:
Name: Name:
Title: Title:
Date: Date:
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APPENDIX A to
EEI Master Power Purchase and Sale Agreement
Short Term Sales Confirmation

PROJECT
Capacity | CECRPS | WREGIS Host
Name of Facility Resource (MW) D GUID Balanqng
Authority
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APPENDIX B
FORM OF LETTER OF CREDIT
Issuing Bank Letterhead and Address

STANDBY LETTER OF CREDIT NO. XXXXXXXX
Date: [insert issue date]

Beneficiary: Pacific Gas and Electric Company Applicant: [Insert name and address of
Applicant]
77 Beale Street, Mail Code B28L
San Francisco, CA 94105
Attention: Credit Risk Management

Letter of Credit Amount: [insert amount/|
Expiry Date: [insert expiry date]
Ladies and Gentlemen:

By order of [insert name of Applicant| (“Applicant”), we hereby issue in favor of Pacific Gas and
Electric Company (the “Beneficiary”) our irrevocable standby letter of credit No. [insert number of letter
of credit] (“Letter of Credit”), for the account of Applicant, for drawings up to but not to exceed the
aggregate sum of U.S. § [insert amount in figures followed by (amount in words)] (“Letter of Credit
Amount”). This Letter of Credit is available with [insert name of issuing bank, and the city and state in
which it is located] by sight payment, at our offices located at the address stated below, effective
immediately, and it will expire at our close of business on [insert expiry date/ (the “Expiry Date”).

Funds under this Letter of Credit are available to the Beneficiary against presentation of the following
documents:

1. Beneficiary’s signed and dated sight draft in the form of Exhibit A hereto, referencing this Letter of
Credit No. [insert number| and stating the amount of the demand; and

2. One of the following statements signed by an authorized representative or officer of Beneficiary:

A. “Pursuant to the terms of that certain EEI Power Purchase and Sale Agreement (the
“Agreement”), dated [insert date of the Agreement], between Beneficiary and [insert name of Seller
under the Agreement], or any Confirmation thereunder or related thereto, Beneficiary is entitled to
draw under Letter of Credit No. [insert number| amounts owed by [insert name of Seller under the
Agreement| under the Agreement; or

B. “Letter of Credit No. /insert number| will expire in thirty (30) days or less and [insert name of
Seller under the Agreement| has not provided replacement security acceptable to Beneficiary.

Special Conditions:

1. Partial and multiple drawings under this Letter of Credit are allowed,;
2. All banking charges associated with this Letter of Credit are for the account of the Applicant;
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This Letter of Credit is not transferable; and

4. The Expiry Date of this Letter of Credit shall be automatically extended without a written
amendment hereto for a period of one (1) year and on each successive Expiry Date, unless at least
sixty (60) days before the then current Expiry Date we notify you by registered mail or courier
that we elect not to extend the Expiry Date of this Letter of Credit for such additional period.

We engage with you that drafts drawn under and in compliance with the terms of this Letter of Credit will
be duly honored upon presentation, on or before the Expiry Date (or after the Expiry Date in case of an
interruption of our business as stated below), at our offices at [insert issuing bank’s address for
drawings].

All demands for payment shall be made by presentation of original drawing documents and a copy of this
Letter of Credit; or by facsimile transmission of documents to /insert fax number/], Attention: [insert
name of issuing bank’s receiving department/, with original drawing documents and a copy of this
Letter of Credit to follow by overnight mail. If presentation is made by facsimile transmission, you may
contact us at [/insert phone number] to confirm our receipt of the transmission. Your failure to seek such
a telephone confirmation does not affect our obligation to honor such a presentation.

Our payments against complying presentations under this Letter of Credit will be made no later than on
the sixth (6th) banking day following a complying presentation.

Except as stated herein, this Letter of Credit is not subject to any condition or qualification. It is our
individual obligation, which is not contingent upon reimbursement and is not affected by any agreement,
document, or instrument between us and the Applicant or between the Beneficiary and the Applicant or
any other party.

Except as otherwise specifically stated herein, this Letter of Credit is subject to and governed by the
Uniform Customs and Practice for Documentary Credits, 2007 Revision, International Chamber of
Commerce (ICC) Publication No. 600 (the “UCP 600); provided that, if this Letter of Credit expires
during an interruption of our business as described in Article 36 of the UCP 600, we will honor drafts
presented in compliance with this Letter of Credit, if they are presented within thirty (30) days after the
resumption of our business, and will effect payment accordingly.

The law of the State of New York shall apply to any matters not covered by the UCP 600.
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For telephone assistance regarding this Letter of Credit, please contact us at [insert number and any

other necessary details].

Very truly yours,

[insert name of issuing bank]

By:
Authorized Signature
Name: [print or type name]
Title: [print or type title]

[Note: All pages must contain the Letter of Credit number and page number for identification

purposes.]
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EXHIBIT A -- SIGHT DRAFT to

APPENDIX B -- Form of Letter of Credit

TO
[INSERT NAME AND ADDRESS OF PAYING BANK]

AMOUNT: § DATE:

AT SIGHT OF THIS DEMAND PAY TO THE ORDER OF PACIFIC GAS AND ELECTRIC
COMPANY THE AMOUNT OF U.S.$ ( U.S. DOLLARS)

DRAWN UNDER [/INSERT NAME OF ISSUING BANK] LETTER OF CREDIT NO. XXXXXX.
REMIT FUNDS AS FOLLOWS:

[INSERT PAYMENT INSTRUCTIONS]

DRAWER

BY:

NAME AND TITLE
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APPENDIX J

Framework for Assessing Potential Sales of Surplus
RPS Volumes

August 8, 2016



Appendix J — Framework for Assessing Potential Sales of Surplus Renewables
Portfolio Standard Volumes

This Appendix describes Pacific Gas and Electric Company’s (“PG&E”) proposed

framework for assessing whether to hold or sell surplus Renewables Portfolio Standard

(“RPS”) volumes (“Sales Framework”).
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Pacific Gas and Electric Company (“PG&E”) respectfully submits its Final
2018Draft 2016 Renewables Portfolio Standard (“RPS”) Plan (“20452016 RPS Plan”) to

the California Public Utilities Commission (“CPUC” or “Commission”) as directed byin

the Commission-inDecision{-B-)-15-12-025.Assigned Commissioner and

Administrative Law Judge’s Ruling Identifying Issues and Schedule of Review for 2016

Renewables Portfolio Standard Procurement Plans issued on May 17, 2016 (“Ruling”).1

PG&E’s 201452016 RPS Plan includes a summary of key issues and important

legislative and regulatory developments impacting California’s RPS requirements, and

then addresses each of the specific requirements identified in the-Assigned

41. Summary of Key Issues
441.1. PG&E’s RPS Position
PG&E projects that under beth-the eurrent-33% RPS by 2020 target, as-well-as

a-40%by-2024-scenarioand an assumed “straight-line” trajectory implementing the
Senate Bill (“SB”) 350 target of 50% RPS by 2030, it is well-positioned to meet its RPS

compliance requirements for the second (2014-2016)-ar4d), third (2017-2020), and
fourth (2021-2024) compliance periods and will not have incremental procurementRPS

physical need until at least 2022 Under the-current 33% RPStarget.2026.3 PG&E

1 Administrative Law Judge (“ALJ”) Mason sent an email on June 8, 2016 allowing Investor-
Owned Utilities (“l1OU”), Small Utilities, Energy Service Providers and Community Choice
Aggregators (“CCA”) until August 8, 2016 to file proposed annual RPS Procurement Plans.

2 gSee ACRRUling, pp. 83-20.

3 PG&E announced in June that it had entered into a Joint Proposal with a number of parties
for the orderly retirement of the Diablo Canyon Power Plant and its replacement with
greenhouse gas (“GHG”)-free resources, possibly including RPS resources procured
through an all-source Request for Offer (“RFQO”) framework and a voluntary 55% RPS
commitment. PG&E intends to file an application requesting Commission approval of
specific elements of the Joint Proposal, including elements related to GHG-free resource
procurement. However, because the Commission has not yet reviewed and approved the




projects that it will have incremental RPS procurement need beginning in , after

applying banked volumes of excess procurement (“Bank”) beginning in

Changes to PG&E’s near-term RPS position and increases in PG&E'’s forecasted

surplus RPS volume have been driven primarily by declining retail sales projections.

Given its forecasted position, PG&E has developed a framework to assess

whether to hold or sell excess RPS volumes. The proposed framework is summarized

in Sections 1.4 and 19 below, and described in more detail in Appendix J. Based on

PG&E’s current load forecast and RPS position, applying the proposed framework

would lead PG&E to hold one or more solicitations for sales of surplus bankable,

bundled RPS volumes in 2017. PG&E anticipates additional steady, incremental

leng-termsales or procurement in subsequent years to aveid-the-need-to-procure-large

volumes-in-any-single-yearto-meetcompliance-needsmanage its RPS position and
maintain adequate minimum Bank levels._Should PG&E engage in RPS sales, its

position will be updated in subsequent RPS Plans to reflect an earlier procurement need

year.

4:21.2. PG&E WillProposes Not to Hold a Requestfor OffersSolicitation to
Procure in 20152016

Given its current RPS compliance position, PG&E willis proposing in this 2016

RPS Plan not to hold an RPS procurement solicitation in-2845for the 2016 solicitation

cycle. PG&E has sufficient time in the coming years to respond to changing market,
load forecast, or regulatory conditions and will reassess the need for futureprocurement
solicitations in rext-yearsfuture RPS PlanPlans. Although many factors could change

its RPS compliance position, PG&E believes that its existing portfolio of executed RPS

Joint Proposal, the GHG-free resource elements of the Joint Proposal are not included in
this draft of the 2016 RPS Plan.




contracts, its owned RPS--eligible generation, and its expected Bank balances will be

adequate to ensure compliance with near--term RPS requirements. Additionally, even

without an RPS solicitation, PG&E expects to continue to procure additional volumes of
incremental RPS-eligible contracts through mandated procurement programs in
20162017.4 PG&E will seek permission from the Commission to procure any amounts
other than amounts separately mandated by the Commission {t-eFeed-tnTarffFIT5
and-RAM)-during the time period covered by the 20452016 solicitation cycle. #-2016;

PG&E does not support expansion of existing mandated programs or additional

new mandated programs.9 Mandated procurement programs do not optimize costs for

customers because they restrict flexibility and optionality to achieve the RPS targets by

mandating procurement through a potentially less efficient and more costly manner.

PG&E supports a technology-neutral procurement process, in which all RPS-eligible

technologies can compete to demonstrate which projects provide the best value to

customers at the lowest cost.

PG&E will continue to annually reassess its Renewable Net Short (“RNS”)

position and determine its updated procurement needs. PG&E’s decision-toproposal
not to hold a 20452016 RPS procurement solicitation is consistent with a-prepesal-past

proposals to not hold RPS solicitations made by PG&E and San- Diego Gas & Electric

Company (“SDG&E”) in its-2044their respective 2015 RPS PlanandPlans, which were

approved by the Commission given SBG&E’s-lack of RPS need.6

4 Mandated programs include Renewable Auction-Mechanism-{“RAM" ;- Renewable-Market
Adjusting Tariff (“‘ReMAT”), Bioenergy Renewable Auction Mechanism (“BioRAM”), and

Bioenergy Market Adjusting Tariff (“BioMAT”). In addition, while not pursuant to the RPS
mandate, PG&E expects to procure additional volumes over the next year for the Green
Tariff Shared Renewables (“GTSR”) Program.

5 PG&E also notes that on January 22, 2016, it filed a Petition to Modify D.14-11-042 to
eliminate the requirement that PG&E conduct solicitations in 2016 and 2017 for additional
photovoltaic (“PV”) resources resulting from PG&E'’s closed PV Program. The petition for
modification is still pending at the Commission.

6  D.14-11-032 p3215-12-025, pp. 35, 62, Ordering Paragraph-4#Paragraphs 8, 9.
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4.51.3. PG&E’s-Bank Is Necessary to Ensure PG&E’s Long-Term
Compliance and Customer Affordability

PG&E views #ts-having a minimum Bank as necessary to: (1)- mitigate risks

associated with variabitityuncertainty in load; (2) protect against project failure or delay

exceeding forecasts; and (3)-aveid-rtentioral-overprocurementabovethe 335%=EE
target-by-managing- manage year-to-year generation variability from performing-RPS

resources. The Bank allows PG&E to mitigate the need to procure additional RPS
products at potentially high market prices in order to meet near-term compliance

deadlines. Wi

forecasted Bank size and minimum Bank levels ynderbeoth-33%and-40% RPS-is

provided in Section 7- below.




1.4. PG&E Proposes a Framework to Assess Potential Sales of Excess

RPS Volumes

PG&E'’s forecasted RPS position predicts a higher cumulative Bank than its

calculated minimum Bank. While the Bank holds value as an instrument for future RPS

compliance, PG&E has developed a framework to assess whether to hold or sell excess

RPS volumes, which will allow PG&E to rebalance its RPS portfolio to better align its

RPS position with its RPS need. PG&E is requesting Commission review and approval

of this framework as a part of the 2016 RPS Plan. If approved, the proposed framework

will be used to determine future sales of bankable RPS volumes. The details of PG&E'’s

sales framework are discussed in Section 19 and Appendix J. Based on the existing

inputs to this framework, PG&E expects to conduct one or more solicitations in 2017 for

short-term sales of bundled RPS volumes. PG&E anticipates selling short-term

products in 2017, and may consider longer-term offers in the future.

1.5. Any Additional Procurement Due to the Governor’s Emergency
Proclamation on Tree Mortality Should Be Based on a Clear
Demonstration of Need

PG&E remains committed to working closely with the Commission and the state

to identify policy solutions and uses for biomass material that is the result of the drought

and bark beetle-related tree mortality. While PG&E has been partnering with the state

to respond to Governor Brown’s Emergency Proclamation on Tree Mortality

(“Emergency Proclamation”),11 PG&E does not have a need to procure RPS resources

11 Governor Brown issued the Emergency Proclamation on October 30, 2015 to address the
significant drought-related tree mortality concerns in California.
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to meet our customers’ needs, and strongly believes that any BioRAM procurement

costs must be recovered from all benefitting customers.

Any mandated Emergency Proclamation-related procurement should first be

based on a clear demonstration of need. Outside of BioRAM, PG&E is the only IOU

currently procuring biomass in the state. If additional Emergency Proclamation-related

procurement is found necessary, all load-serving entities (‘LSE”) must either be

required to participate or costs must be allocated to all benefitting customers in

California on a fully non-bypassable basis.12 Finally, in order to address the statewide

emergency, PG&E believes that any additional Emergency Proclamation-related

procurement should be of short-term duration and require the use of high-hazard fuel.

22. Summary of Important Recent Legislative/Regulatory Changes to the
RPS Program

PG&E’s portfolio forecast and procurement decisions are influenced by ongoing

legislative and regulatory changes to the RPS Program. Fhe-following-is-a-deseription

procurementThe following section summarizes recent legislative and requlatory

developments that may impact PG&E’s RPS Program. Specifically, this section

addresses: (1) the adoption and implementation of SB 350:; (2) implementation of

bioenerqgy legislation and directives; and (3) outstanding cost containment issues.

2-12.1. CommissionAdoption and Implementation of Senate Bill 2{1x)350

On October 7, 2015, Governor Brown signed SB 350, known as the Clean
Energy and Pollution Reduction Act of 2015. Among other provisions, SB 350

increases the RPS target from 33% in 2020 to 50% in 2030. On April 15, 2016,

ALJ Simon issued a ruling to begin implementation of SB 350 provisions relating to RPS

12 pG&E and Southern California Edison Company (“SCE”) filed a Petition For Modification Of
Decision 10-12-048 in Rulemaking (“R.”) 08-08-009 on April 19, 2016 regarding the
allocation of costs related to the Emergency Proclamation. This petition for modification is
still pending at the Commission.




procurement, including establishing post-2020 compliance periods, and changes to the

banking provisions and long-term procurement requirements in 2016.13

Commission action on SB 350 implementation, as well as other remaining

issues identified in R.15-02-020, may impact PG&E’s procurement need and actions

going forward. PG&E notes that its 2016 RPS Plan reasonably reflects aspects of

SB 350, including a “straight-line” RPS target trajectory from 33% to 50%. However,

these assumptions should be treated as preliminary as the Commission has not yet

issued a final decision(s) on SB 350 implementation.

One specific aspect of SB 350 requires some additional discussion. SB 350

added a 65% long-term contracting requirement in California Public Utilities Code (“Pub.

Util. Code”) Section 399.13(b).14 The Commission has not yet adopted implementation

rules regarding this requirement. However, Section 399.13(a)(4)(B)(iii) provides that

that “[ilf a retail seller notifies the commission that it will comply with the [minimum long-

term requirement] for the compliance period beginning January 1, 2017, the [new RPS

banking rules set forth in the same subdivision] shall take effect for that retail seller for

that compliance period.” Although the Commission has not yet implemented this new

statutory lanquage by specifying the manner or process by which a retail seller must

notify the Commission of its intent to comply early with the minimum long-term

requirements, PG&E intends this 2016 RPS Plan to provide such notice if the

Commission ultimately determines that the notice should be provided as part of the

annual RPS Plan submissions.

PG&E will revisit these assumptions in future RPS Plans once the Commission

provides final guidance on the manner or process for which a retail seller is to provide

13 Administrative Law Judge’s Ruling Requesting Comments on Implementation of Elements
of Senate Bill 350 Relating to Procurement under the California Renewables Portfolio
Standard, issued April 15, 2016.

14 Al further statutory references are to the California Pub. Util. Code unless otherwise noted.




notice of its intent to comply early with the minimum long-term contract provisions to

the Commission.

2.2. Implementation of Bioenergy Legislation and Directives

The Emergency Proclamation, which was described above in Section 1.5, is

targeted at multiple state agencies to identify High Hazard Zones (HHZ) and facilitate

wildfire mitigation across the state. The Emergency Proclamation specifically identifies

actions for the Commission, such as expediting new contract execution through BioMAT

or a new targeted procurement mechanism. The Commission has responded by

considering changes to the BioMAT program, as well as initiating a new procurement

program for bioenerqy facilities. PG&E briefly describes these developments below.

2.2.1. BioMAT

On September 27, 2012, SB 1122 was passed, requiring California’s I0Us to

procure 250 megawatts (“MW?”) in total of new small-scale bioenerqgy projects 3 MW or

less through the Feed-In Tariff (“FIT”) Program. The total IOU program MWs are

allocated into three technology categories: 110 MW for biogas from wastewater plants

and green waste; 90 MW for dairy and other agriculture bioenergy; and 50 MW for

forest waste biomass. On December 18, 2014, the Commission issued Decision (“D.”)

14-12-081 to implement SB 1122 and required the IOUs to file a tariff and contract for
SB 1122 eligible generation. Senate Bil{“"SB*}-2-{1x)-enacted-in-Aprit2011-and




The 10Us filed their proposed contract and tariff on February 6, 2015, which

were approved with modifications in D.15-09-004. PG&E’s SB 1122 Program (BioMAT)

began accepting participants on December 1, 2015 and the first program period

(auction) was held on February 1, 2016. The second program period (auction) was held

on April 1, 2016. The Commission is currently considering changes to the BioMAT

Program, including higher contract prices for facilities that use forest fuel from HHZs,

fuel verification requirements and clarification of the existing BioMAT interconnection

requirements.

2.2.2. BioRAM

To further address the Emergency Proclamation, the Commission initiated a new

procurement program for bioenergy facilities (BioRAM) which requires the IOUs to

procure energy from bioenerqy facilities using forest fuel supplied from wildfire HHZs.

Facilities participating in BioRAM are required to meet annual minimum levels of fuel

source from HHZs, starting at 40% in 2016 and increasing to 80% in 2020 and beyond.
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BioRAM has a minimum program size of 50 MW: PG&E'’s share is a minimum of 20

MW. Before beginning the program, the I0Us were required to modify their existing

Renewable Auction Mechanism (“RAM”) contract language in order to specifically

address the BioRAM considerations.1® PG&E launched the BioRAM solicitation on

June 28, 2016 with offers due on July 28, 2016. More details related to PG&E’s

biomass portfolio and its response to the Emergency Proclamation is discussed in

Section 18 of the 2016 RPS Plan.

On April 19, 2016, PG&E and SCE filed a joint Petition for Modification of

D.10-12-048, which authorized the RAM Program, to specify that any contract-related

costs incurred as part of the implementation of the Emergency Proclamation be

allocated to all benefitting parties (i.e., bundled, CCA, and Direct Access (“DA”)

customers) using a new Non-Bypassable Charge (a “BioRAM NBC”) or, alternatively,

the Cost Allocation Mechanism. The Petition for Modification is still pending at the

Commission.

2.22.3. Cost Containment

When California’s legislature passed SB- 2- (1x), it required the

SPUCCommission to develop a limitation on total RPS costs for each electrical
corporation. The legislature specified that the cost limitation must prevent the 33% RPS

target from causing “disproportionate rate impacts.” SB 350 modified certain criteria

regarding cost containment, including allowing for the consideration of indirect costs in

setting the cost cap.16 If PG&E exceeds the Commission-approved cost cap, it may

refrain from entering into new RPS contracts and constructing RPS-eligible facilities

unless additional procurement can be undertaken with only “de minimis” rate impacts.

15 On April 7, 2016, PG&E and the other IOUs filed advice letters with the Commission with
their proposed contract modifications and on June 1 and June 3, PG&E filed two
supplemental advice letters with an updated contract and solicitation protocol. The
Commission issued a Disposition Letter approving PG&E’s advice letter and supplemental
advice letters on June 14, 2016.

16 Cal. Pub. Util. Code §399.15(c).
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PG&E has made every effort to procure least-cost and best-fit renewable
resources. However, recognizing the potential cost impact that RPS procurement can
have on customers, PG&E strongly supports the establishment of a clear, stable, and
meaningful Procurement Expenditure Limitation (“PEL”) that both informs procurement
planning and decisions, and promotes regulatory and market certainty. PG&E-urges-the
Commission-tofinalize the PELas-seen-as-Implementation of the PEL has been

ongoing at the Commission since SB 2 (1X) was passed five years ago. During that

time, the Commission and stakeholders have taken actions related to developing a cost

containment proposal, including holding a workshop in November 2013 to discuss

Energy Division staff’'s PEL proposal, alternate proposals, and implementation details,

as well as issuing and seeking comments on a revised proposal in February 2014.

PG&E urges the Commission to finalize the PEL as soon as possible.




33. Assessment of RPS Portfolio Supplies and Demand

3-13.1. Supply and Demand to Determine the Optimal Mix of RPS
Resources

Meeting California’s RPS goals in a way that achieves the greatest value for
customers continues to be a top priority for PG&E. In particular, PG&E continues to
analyze its need to procure cost-effective resources that will enable it to achieve and
maintain California’s 3350% RPS target. PG&E is currently required to procure the
following quantities of RPS-eligible products:

e 2011-2013 (First Compliance Period): 20% of the combined bundled
retail sales.

e 2014-2016 (Second Compliance Period): A percentage of the combined
bundled retail sales that is consistent with the following formula: (.217 * 2014
retail sales) + (.233 * 2015 retail sales) + (.25 * 2016 retail sales).

e 2017-2020 (Third Compliance Period): A percentage of the combined bundled
retail sales that is consistent with the following formula: (.27 * 2017 retail
sales) + (.29 * 2018 retail sales) + (.31 * 2019 retail sales) + (.33 * 2020
retail sales).

o 2021-and-beyond:—33-2024: 40% of combined bundled retail sales in-2021by
end of period.17

e 4 , 4 o—12-Y O 9 ! , =G 0 0 O G
year-thereafter.  For SB 350 compliance periods, PG&E is assuming a “straight line”
compliance pathway between the end of compliance period targets established in SB 350,
as this is consistent with the current assumptions for how the target is calculated.




o 2025-2027: 45% of combined bundled retail sales by end of period.

o 2028-2030: 50% by end of period and each year thereafter.

Based on preliminary results presented in Appendix C.2a2, PG&E delivered
27-0%-29.5% of its power from RPS-eligible renewable sources in 20442015.

As described more fully in Section 7 and reported in the current RNS
calculations in Appendix C.2a2, based on forecasts and expectations of the ability of
contracted resources to deliver, PG&E is well-positioned to meet its RPS compliance
requirements for the second (2014-2016)and), third (2017-2020), and fourth
(2021-2024) compliance periods. Under the 3350% RPS by 2030 target, PG&E
projects that it will not have incremental RPS physical need until at least 2026, and a
procurement need unti e beginning in . after applying the
Bank beginning in - Should PG&E engage in RPS sales, its position will be

updated in subsequent RPS Plans to reflect an earlier procurement need vear.




3.23.2. Supply
3-2-43.2.1. Existing Portfolio
PG&E's existing RPS portfolio is comprised of a variety of technologies, project

sizes, and contract types. The portfolio includes everapproximately 8,000- MW of active

projects, ranging from utility-owned solar and small hydro generation to long--term RPS
contracts for large wind, geothermal, solar, and biomass to small FIT contracts for solar

pheteveltaic{-PV2);, biogas, and biomass generation. This robust and diversified supply

provides a solid foundation for meeting current and future compliance needs; however,
the portfolio is also subject to uncertainties as discussed below and in more detail in

Sections 6 and 7.



As described in further detail in Section 7.1, for the 26452016 RPS Plan, PG&E

assumes a volumetric expected success rate for all executed in-development projects in

its RPS portfolio of approximatehr-99100% of total contracted volumes.—Fhisrate

2014 RPSPIan-19 This success rate is evolving and highly dependent on the nature of
PG&E'’s portfolio, the general conditions in the renewable energy industry, and the

timing of the RPS Plan publication date relative to recent project terminations. While

Consistent with the project trends reported in its 20442015 RPS Plan, PG&E has

observed continued progress of key projects under development in its portfolio. Tax
incentives (e.g., the federal Investment Tax Credit (“ITC”) and Production Tax Credit
(“PTC”)) have continued to increase many projects’ cost-effectiveness, contributing to
their eventual completion. Progress in the siting and permitting of projects has also
supported PG&E’s sustained high success rate. As described in more detail in
Section-3this section, PG&E believes the renewable development market has stabilized
for the near-term and the renewable project financing sector will continue to evolve well

into the future.

19 PG&E’s success rate discussed is more reflective of the success rate of its overall portfolio,
and so this percentage does not convey that PG&E has no projects failing. Specifically,
since almost all of PG&E's in-development projects are volumes procured through
mandated programs with set targets, any projects that fail will be replaced through future
solicitation rounds. Therefore, the effect on PG&E’s portfolio is that the amount of volumes
projected has a very high project success rate, given that any failed project will be replaced
with a new project, until the volumes come online.




Notwithstanding these positive trends, the timely development of renewable
energy facilities remains subject to many uncertainties and risks, including regulatory
and legal uncertainties, permitting and siting issues, technology viability, adequate fuel
supply, and the construction of sufficient transmission capacity. These challenges and

risks are described in more detail in Sections-5-and-6the remainder of Section 3 and

Section 4.
For purposes of calculating its demand for RPS-eligible products through the

modeling described in Section 64, PG&E does not assume that expiring RPS-eligible

contracts in its existing portfolio are re-contracted;29-altheugh-these resources-are
! to bid into PG&E's f " licitations.

3.2.23.2.2. Impact of Green Tariff Shared Renewables Program

In 2013, SB 43 enacted the GTSR Program that allows PG&E customers to
meet up to 100% of their energy usage with generation from eligible renewable energy
resources. On January 29, 2015, the Commission adeptedissued D.15-01-051

implementing a GTSR framework, approving the IOUs’ applications with modifications,

and requiring the 10Us to begin procurement for the GTSR Program in advance of
customer enroliment.

Pursuant to D.15-01-051, PG&E has-submitted several advice letters related to
implementation of the GTSR program-thatare-currently-pending-before-the
Commission-Program. In February 2015, PG&E filed an advice letter containing its

plans for advance procurement for the GTSR Program and identifying the eligible

census tracts for environmental justice projects in its service territories.21 In May 2015,

21 pG&E Advice Letter 4593-E (supplemented March 25, 2015).
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together with Seuthern-Califernia-Edison-CompanySCE and SDG&E, PG&E submitted

a Joint Procurement Implementation Advice Letter, addressing each utility’s plans for

ongoing GTSR Program procurement and RPS resource and Renewable Energy Credit

(“REC”) separation and tracking.22 CeneurrentlyThe Joint Procurement Implementation

Advice Letter and supplemental filing became effective on November 20, 2015.

Concurrent with the Joint Procurement Implementation Advice Letter, PG&E

filed a Marketing Implementation Advice Letter23 and a Customer-Side Implementation

Advice Letter24 with details regarding implementation. The Marketing Implementation

Advice Letter and supplemental filing became effective on October 1, 2015 and the

Customer-Side Advice Letter and supplemental filing became effective on

November 20, 2015.

In addition, to accommodate GTSR procurement, PG&E filed Advice
Letter 4605-E to change its RAM 6 Power Purchase Agreements (“PPA”) and Reguest
for-Offer{“RFO% instructions, consistent with the minimum goals for 2015 identified in
D.15--01--051.25_Advice Letter 4605-E was approved via a Disposition Letter dated

June 17, 2015.

Fhe-On July 7, 2015, PG&E launched its RAM 6 solicitation seeking 50 MW for

the GTSR Program. In December and January 2016, PG&E executed eight GTSR

Program PPAs for a total of 52.75 MW, which were filed for approval as part of Advice

Letter 4780-E on January 22, 2016. The facilities pursuant to these PPAs are currently

under development and their status is included in the Project Development Status

Update section (see Chapter 4).

2

N

Advice Letter 4637-E.
Advice Letter 4638-E.
Advice Letter 4639-E.

2
2
2

a A~ W

See D.15-01-051, Section 4.2.4, pp. 25-28.



TABLE 3-1
PROGRESS OF GTSR PROGRAM PROCUREMENT

Procured Available Remaining
Capacity Capacity GT Procured | ECR Procured Capacit
(as of May —BWY (MW) (MW) —{’,ITY
2016) (MW) (MW)
Unrestricted 207 50.75 0 156.25
Other 44.50 v
Community 6.25
| EJ Reservation 45 2 0 43
| City of Davis 20 0 0 20
| Totals 272 52.75 0 219.25

In January 2016, PG&E’s GTSR Program opened for enrollment under the

program name “PG&E’s Solar Choice.” On March 15, 2016, PG&E filed its 2015 Green

Tariff Shared Renewables Annual Report with the Commission.

On May 19, 2016, the Commission issued D.16-05-006 regarding Phase 1V

issues in the GTSR proceeding. This decision addressed participation of Enhanced

Community Renewables (“ECR”) projects in RAM solicitations and made refinements to

the GTSR Program. Later this year, PG&E will impaethold its first ECR RFO using the

RAM solicitation, pursuant to D.16-05-006.

The GTSR Program impacts PG&E’s RPS position in two ways: (1) PG&E’s

RPS supply may be affected; and (2) PG&E’s-retail sales will be reduced corresponding

to program participation. The-GTSR-decisionD.15-01-051 permits the I0Us to supply
Green Tariff customers from an interim pool of existing RPS resources until new
dedicated Green Tariff projects come online. Generation from these interim facilities
would no longer be counted toward PG&E'’s RPS targets, which will result in PG&E’s
RPS supply decreasing. However, there is also a possibility that RPS supply might
increase in the future if generation from Green Tariff dedicated projects exceeds the

demand of Green Tariff customers. PG&E-will-implementin this case, those volumes

procured for GTSR would then be added to PG&E’s RPS portfolio, even if PG&E had no
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RPS need. PG&E is developing tracking and reporting protocols for tracking RECs

transferred to and from the RPS portfolio and Green Tariff programs—Because-the

program-are-approved-Programs.

In conformance with D.15-01-05127 and as described in the Joint Procurement

Implementation Advice Letter, PG&E will report annually on the amount of generation

transferred between the RPS and GTSR Programs in a report to be filed on

September 1 following the launch of each IOU’'s GTSR Program. PG&E will file its

first Annual GTSR Tracking Report on September 1, 2017, to report generation

transfers between the RPS and GTSR Programs. For purposes of this 2016 RPS Plan,

PG&E updated the RNS calculations to reflect expected GTSR Program impacts on

retail sales and RPS supply.

3.2.33.2.3. RPS Market Trends and Lessons Learned
As PG&E'sits renewable portfolio has expanded to meet the RPS goals, PG&E’s

procurement strategy has evolved. PG&E’s strategy continues to focus on the

threefour key goals of: (1) reaching, and sustaining, the 3350% RPS target;

(2) minimizing customer cost within an acceptable level of risk;-and (3) ensuring it

27 See D.15-01-051, p. 50.
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maintains an adequate Bank of surplus RPS volumes to manage annual load and

generation uncertainty—However;; and (4) aligning PG&E’s RPS portfolio to its

customers’ needs. PG&E is continually adapting its strategy to accommodate new

emerging trends in the California renewable energy market and regulatory landscape.

The California renewable energy market has developed and evolved significantly
over the past few years. The market now offers a variety of technologies at generally
lower prices than seen in earlier years of the RPS Program. The share of these
technologies in PG&E’s portfolio is changing as a result. For some technologies, such
as solar PV, prices have dropped significantly due to various factors including
technological breakthroughs, government incentives, and improving economies of scale
as more projects come online.

Another trend, driven by the growth of renewable resources in the California
Independent System Operator (“CAISO”) system, is the downward movement of

mid-day market prices. Many renewable energy project types have little to no variable

costs and therefore additions tend to move market clearing prices down the dispatch
stack. This has led to a change in the energy values associated with RPS offers, with
decreasing value of renewable projects that generate during mid-day hours.

The growth of renewable resources has also produced operational challenges,
such as overgeneration situations and negative market prices. Provisions that provide
PG&E with greater flexibility to economically bid RPS-eligible resources into the CAISO
markets are critical to helping address overgeneration and negative pricing situations
that are likely to increase in frequency in the future. These provisions have both
operational and customer benefits. From an operational perspective, this flexibility
allows PG&E to offer its RPS-eligible resources into the CAISO’s economic dispatch,
which can reduce the potential for overgeneration conditions and facilitate reliable
operation of the electrical grid. In addition, economic bidding enables RPS-eligible

resource generation to be curtailed during negative pricing intervals when it is economic
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to do so, which protects customers from higher costs. Economic curtailment is

discussed in greater detail in Section 11.

3-33.3. Demand

PG&E’s demand for RPS-eligible resources is a function of multiple complex
factors including regulatory requirements and portfolio considerations. Compliance
rules for the RPS Program were established in D.12-06-038. In addition, the

Commission issued D.11-12-052, to define three statutory PCCsportfolio content

categories of RPS-eligible products that retail sellers may use for RPS compliance,
which impacts PG&E’s demand for different types of RPS-eligible products. Finally,
PG&E’s demand is a function of the risk factors discussed in more detail in Section 64;
in particular, uncertainty around bundled retail sales can have a major impact on

PG&E’s demand for RPS resources, as further detailed below.

3.3143.3.1. Near-Term Need for RPS Resources

Because PG&E has no incremental procurement need through - under a

3350% RPS requirementand—tkweugh.—undepall@%%%een&ﬁe, PG&E plansis

proposing not to hold an RPS solicitation in-2045for the 2016 solicitation cycle. As

discussed in the summary of key issues, PG&E has sufficient time in the coming years
to respond to changing market, load forecast, or regulatory conditions and will reassess
the need for future RFOs in next year's RPS Plan. Although many factors could change
PG&E’s RPS compliance position, PG&E believes that its existing portfolio of executed
RPS-eligible contracts, its owned RPS-eligible generation, and its expected Bank
balances will be adequate to ensure compliance with near--term RPS requirements.

Additionally, PG&E expects to precurecontinue procurement of additional volumes of

incremental RPS-eligible contracts in 20462017 through mandated procurement

programs, such as the RAM;-ReMAT, BioRAM, and BioMAT Programs. PG&E will seek

permission from the Commission should PG&E intend to procure any amounts other




than amounts separately mandated by the Commission (i.e., FIT and RAMBioRAM)
during the time period covered by the 2045-selicitation-cyele2016 RPS Plan.

3.-3.23.3.2. Portfolio Considerations

One of the most important portfolio considerations for PG&E is the forecast of

bundled load. PG&E’s-meostrecentlLoad Forecast-which-is-used-inthis RPSPlan-is-an

PG&E is currently projecting a decrease in retail sales in 20452016 and a

continued retail sales decrease through 20242028, followed by modest growth
thereafter. These changes are driven by the increasing impacts of Energy Efficiency;

(EE), customer-sited generation, and Birect-Access{“DAZ and CCA participation levels,

and are offset slightly by an improving economy and growing electrification of the
transportation sector. As described in more detail in Section 6.2.1, PG&E uses its
stochastic model to simulate a range of potential retail sales forecasts.

In addition to retail sales forecasts, as discussed in Sections 6, 7; and 8, PG&E’s
long-term demand for new RPS-eligible project deliveries is driven by: (1) PG&E’s
current projection of the success rate for its existing RPS portfolio, which PG&E uses to
establish a minimum margin of procurement; and (2) the need to account for its
risk-adjusted need, including any Voluntary Margin of Procurement (“VMOP”) as
determined by PG&E’s stochastic model. The risk and uncertainties that justify the

need for VMOP are further detailed and quantified in Sections 6 and 7.

3-43.4. Anticipated Renewable Energy Technologies and Alignment of
Portfolio With Expected Load Curves and Durations

PG&E’s procurement evaluation methodology considers both market value and

the portfolio fit of RPS-eligible resources in order to determine PG&E’s optimal
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renewables product mix. With the exception of specific Commission-mandated

programs such as the RAM;-ReMAT, BioRAM, and BioMAT Programs, PG&E does not

identify specific renewable energy technologies or product types (e.g., baseload,
peaking as-available, or non-peaking as-available) that it is seeking to align, or fit, with
specific needs in its portfolio. Instead, PG&E identifies an RPS-eligible energy need in
order to fill an aggregate open position identified in its planning horizon and selects
project offers that are best positioned to meet PG&E’s current portfolio needs. This is
evaluated through the use of PG&E’s Portfolio Adjusted Value (“PAV”) methodology,
which ensures that the procured renewable energy products provide the best fit for
PG&E'’s portfolio at the least cost. Starting in the 2014 RPS RFO, PG&E began utilizing
the interim integration cost adder to accurately capture the impact of intermittent
resources on PG&E’s portfolio. When this adder is finalized by the Commission,
PG&E’s Net Market Value (“NMV”) methodology will be updated to use the values and
methodologies of the final integration cost adder. PG&E’s PAV and NMV
methodologies were described in detail in PG&E’s 2014 RPS Solicitation Protocol.28

3.53.5. RPS Portfolio Diversity

PG&E’s RPS portfolio contains a diverse set of technologies, including solar PV,
solar thermal, wind, small hydro, bioenergy, and geothermal projects in a variety of
geographies, both in-state and out-of-state. PG&E’s procurement strategy addresses
technology and geographic diversity on a quantitative and qualitative basis.

In the NMV valuation process, PG&E models the location-specific marginal
energy and capacity values of a resource based on its forecasted generation profile.
Thus, if a given technology or geography becomes “saturated” in the market, then those

projects will see declining energy and capacity values in their NMV. This aspect of

28 gee PGA&E, 2014 RPS Solicitation Protocol, pp. 24-28 (available at
http://www.pge.com/includes/docs/pdfs/b2b/wholesaleelectricsuppliersolicitation/RPS2014/
RPS Solicitation Protocol 01052015.pdf).




PG&E’s valuation methodology should result in PG&E procuring a diverse resource mix
if technological or geographic area concentration is strong enough to change the
relative value of different resource types or areas. In addition, technology and
geographic diversity have the potential to reduce integration challenges. PG&E’s use of
the integration cost adder in its NMV valuation process may also result in procurement
of different technology types.

Diversity is also considered qualitatively when making procurement decisions.
Resource diversity may decrease risk to PG&E’s RPS portfolio given uncertainty in
future hourly and locational market prices as well as technology-specific
development risks.

PG&E recognizes that resource diversity is one option to minimize the
overgeneration and integration costs associated with technological or geographic
concentration. In general, PG&E believes that less restrictive procurement structures
provide the best opportunity to maximize value for its customers, allowing proper

response to changing market conditions and more competition between resources,

while geographic or technology-specific mandates add additional costs to RPS

3.63.6. Optimizing Cost, Value, and Risk for the Ratepayer

From 2003-te--2012, PG&E’s annual RPS-eligible procurement and generation
costs from its existing contracts and utility-owned portfolio grew at a relatively modest

pace. However, the costs of the RPS pregramProgram are becoming more apparent on

customer bills and will increase as RPS projects come online in significant quantities.

Over the period of twe-years{2013 and 2014);, the renewable generation in PG&E’s
portfolio increased by approximately the same amount that it grew over the entire prior

history of the RPS Program (2003-2012). During 2015, PG&E’s renewable generation
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costs continued to increase. In addition to cost impacts resulting from the direct

procurement of renewable resources, customer costs are also impacted by the
associated indirect incremental transmission and integration costs.

PGA&E is aware of these direct and indirect cost impacts and will attempt to
mitigate them whenever possible;-particularly-when-entering-into-therementalHong-term
commitments.. PG&E’s fundamental strategy for mitigating RPS cost impacts is to
balance the opposing objectives of: (1) delaying additional RPS-related costs until
deliveries are needed to meet a physical compliance requirement; and (2) managing the
risk of being caught in a “seller’'s market,” where PG&E faces potentially high market
prices in order to meet near-term compliance deadlines. When these objectives are
combined with the general need to manage overall RPS portfolio volatility based on
demand and generation uncertainty, PG&E believes it is prudent and necessary to
maintain an adequate Bank through the most cost-effective means available.

In addition, PG&E seeks to minimize the overall cost impact of renewables over
time through promoting competitive processes that can encourage price discipline, and

using the Bank to help-limitiong-term-over-procurementmitigate risks associated load

uncertainty, project failure, and generation variability. PG&E generally supports the use

of competitive procurement mechanisms that are open to all RPS-eligible technologies
and project sizes. As described in greater detail in Section 43-3,-as PG&E-makes
progress-toward-achieving-the-33%RPS-target-itexpectsthat14.2, the cost impacts of
mandated procurement programs that focus on particular technologies or project size
may increase the overall costs of PG&E’s RPS portfolio for customers as procurement
from these programs comprise a larger share of PG&E’s incremental procurement
goals. This further underscores the need to implement an RPS cost containment
mechanism that provides a cap on costs. PG&E supports a technology-neutral
procurement process, in which all technologies can compete to offer the best value to

customers at the lowest cost.
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3-73.7. Long-Term RPS Optimization Strategy
PG&E’s long-term optimization strategy seeks to both achieve and maintain

RPS compliance through and beyond 206202030 and to minimize customer cost within

an acceptable level of risk. - PG&E s-optimization-strategy-continues-to-evolve-as-ts

ugh-2020-and-beyond-continues-to-improve: Although

PG&E remains mindful of meeting near-term compliance targets, it also seeks to refine
strategies for maintaining compliance in a least-cost manner in the long-term
(post-20202030). PG&E’s optimization strategy includes an assessment of compliance

risks and approaches to protect against such risks by maintaining a Bank that is both

prudent and needed to manage a 3350% RPS operating portfolio after 20262030.
PG&E employs two models in order to optimize cost, value, and risk for the ratepayer
while achieving sustained RPS compliance. This optimization analysis results in
PG&E'’s “stochastically-optimized net short” (“SONS”), which PG&E uses to guide its
procurement strategy, as further described in Sections 6 and 7.

PG&E’s long-term optimization strategy includes three primary components:
(1) incremental procurement: (if needed); (2) possible sales of surplus procurement; and
(3) effective use of the Bank. Although PG&E willis proposing not to hold a 26452016

RPS procurement solicitation, future incremental procurement to avoid the need to

procure extremely large volumes in any single year remains a eentral-component of
PG&E’s long-term RPS optimization strategy. In addition to procurement, PG&E’s
optimization strategy includes consideration of sales of surplus procurement that

provide a value to customers. PG&E has developed a framework for surplus sales,

which is described in Appendix J, and is requesting Commission approval of the

proposed framework in this proceeding.

The third component of the optimization strategy is effective use of the Bank.

Under the existing 3350% RPS target and current market assumptions, PG&E plans to

apply a portion of its projected Bank to meet compliance requirements beginning in

-. Additionally, PG&E plans to use a portion of its Bank as a VMOP to manage
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additional risks and uncertainties accounted for in PG&E’s stochastic model, while

maintaining a minimum Bank size of at least

boooo0000000000000000000000000000000000c S

additional information regarding the use and size of PG&E’s Bank.

44. Project Development Status Update

In Appendix B, PG&E provides an update on the development of RPS-eligible
resources currently under contract but not yet delivering energy. The table in
Appendix B updates key project development status indicators provided by
counterparties and is current as of June 47220451, 2016.29 These key project
development status indicators help PG&E to determine if a project will meet its
contractual milestones and identify impacts on PG&E’s renewable procurement position

and procurement decisions._Appendix B includes in-development GTSR dedicated

contracts that—though RPS eligible—are not counted towards PG&E’s RPS position, as

explained in Section 3.2.2 and Appendix G.

Within PG&E’s active portfolio,30 there are 407117 RPS-eligible projects that
were executed after 2002. Seventy-sixEighty-three of these contracts have achieved

29 Appendix B includes PPAs procured through the GTSR Program, RAM, and PV Programs,
but does not include small renewable FIT PPAs. PG&E currently has #2-69 executed
Assembly Bill (“AB”) 1969 PPAs in its portfolio and 2931 ReMAT PPAs, totaling
104101.1125 MW of capacity. These small renewable FIT projects are in various stages of
development, with 6068 already delivering to PG&E under an AB 1969 PPA and 4414
delivering to PG&E under a ReMAT PPA. Information on these programs is available at
http://www.pge.com/feedintariffs/.

30 PG&E’s active portfolio includes RPS-eligible projects that were executed (but not
terminated or expired) and SPYC_have been approved as-ofJune-17-2018py the



full commercial operation and started the delivery term under their PPAs. Thirty-ene
four contracts have not started the delivery term under their PPAs. Of the 3434
contracts that have not started the delivery term under their PPAs with PG&E:

4826 have not yet started construction; fivethree have started construction, but are not
yet online; and-eightfour are delivering energy, but have not yet started the delivery term
under their PPAs—Based-en-historic-experience;, and one contract is delivering energy

under its current RPS contract expiring in 2016 and will be starting the delivery term

under a new RPS contract thereafter.

In addition, 8 of the 117 total RPS-eligible projects that-are designated for the

GTSR Program. All eight projects have eemmencednot currently started construction

expects-most-of-thepre-constructionand are expected to come online by April 2018.

How these GTSR-dedicated projects eurrenthy-are accounted for in its-porifolio-to

achieve-commercial-operation-undertheir PPAPG&E’s RPS position modeling is
discussed in Section 3.2.2 and Appendix G.

55. Potential Compliance Delays

This section addresses: (1) obstacles for renewable project developers; and

(2) how PG&E mitigates these risks of compliance delay in its modeling and planning.31

Commission, not including amended post-2002 Qualifying Facility (“QF”) contracts,
contracts for the sale of bundled renewable energy and green attributes by PG&E to third

parties, Utility-Owned Generation (“UOG”) projects, or FIT™_projects.

31 This section is not intended to provide a detailed justification for an enforcement waiver or a
reduction in the portfolio content requirements pursuant to Sections 399.15(b)(5) or
399.16(e). To the extent that PG&E finds that it must seek such a waiver or portfolio
balance reduction in the future, it reserves the right to set forth a more complete statement,
based upon the facts as they appear in the future, in the form of a petition or as an
affirmative defense to any action by the Commission to enforce the RPS compliance

requirements.
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5.1. Potential Causes of Compliance Delays as a Result of Obstacles to
Renewable Project Development

Through the considerable experience it has gained over the past decade of RPS
procurement, PG&E is familiar with the obstacles confronting renewable energy

developers. FheseSignificant obstacles include securing_project financing, siting and

permitting projects, expanding transmission capacity, and interconnecting projects to

the grid. At both the federal and state levels, new programs and measures continue to

be implemented to address these issues. However—even-with-these-efforts;challenges

: ' ' ol ’
am N-th a a aa ) aala » X N N MmMae Nrn 2 D ala
O y ; ge

545.1.1. Project Financing

The financing environment for solar PV and wind projects continues to be

healthy, with access to low-cost capital, a growing number of investors, and a variety of

ownership structures for project developers. Howeverforrenewable-technologies-that

more-constrainedWind and solar deals saw an increase in project finance volume in

2015, with highe

further

33 http://www.renewableenergyworld.com/articles/2016/02/renewable-energy-finance-outlook-

2016-the-year-of-the-green-dollar.html.




Federal and state incentives such as the PTC and ITC continue to fuel
renewable growth in California. In late 2015, the-lnternal-Revenue-ServiceCongress
extended the applicable-dates-ITC for solar energy, the PTC for wind and other

renewable resources, and bonus depreciation.34 For many developers, this event

added significant value to their companies. In addition, the “beginninglengthy

extensions of the tax credits have provided certainty and caused a developer shift

towards raising capital and expansion.

The table below shows the value of the ITC for each renewable technology by

vear. For solar technologies and wind, the expiration date is based on “commencement

of construction” guidance for PTC-eligible facilities to January 1, 2015, and the *.” For

all other renewable technoloqgies, the expiration date is based on when the system is

placed in servicedate-to-January-1-2017-35_This allows.36

34 On December 18, 2015, President Barack Obama signed into law the Consolidated
Appropriations Act, 2016 (Act). See |.R.S. Notice 2013-29, 2013-20 I.R.B. 1085, as
clarified by I.R.S. Notice 2013-60, 2013-42 |.R.B. 431, as clarified and modified by
I.R.S. Notice 2014-46, 2014-35 I.R.B. 520, and as updated by I.R.S. Notice 2015-25,
2015-13 I.R.B.

36 Solar projects will qualify for the 30 percent ITC if construction begins on or before

December 31, 2019, even if the projects are not placed in service until after that date.
However, the project must be placed in service before January 1, 2024. Projects placed in
service on or after that date would qualify for a 10 percent credit.




| Renewable Energy Investment Tax Credit37

Future

Technology 12/31/16 | 12/31/17 | 12/31/18 | 12/31/19 | 12/31/20 | 12/31/21 | 12/31/22 Years

PV, Solar Water

Heating, Solar
Space . 30% 30% 30% 30% 26% 22% 10% 10%
Heating/Cooling,
Solar Process
Heat

Hybrid Solar

antng. fue 30% N/A N/A N/A N/A N/A NA | NA

Wind

Geothermal
Heat Pumps,
Microturbines
Combine Heat
and Power
Systems

10% N/A N/A N/A N/A N/A N/A N/A

Geothermal

- 10% 10% 10% 10% 10% 10% 10% 10%
Electric — — — — — — — —

Large Wind 30% 24% 18% 12% N/A N/A N/A N/A

For wind facilities, the PTC or{TCtax-benefitsfornon-solarfacilities-to-continue

vstwo years

and also structured to phase out. The table below shows the value of the PTC for

accelerated-each renewable resource.

37 Per Section 48 of the Internal Revenue Code. The enerqy ITC is realized in the year that
the project is placed in service.




Renewable Energy Production Tax Credit?’9

Resource Tax Credit Amount —P?:rlod. of
redit
2.3 cents per kilowatt-hour (kWh) (inflation adjusted) for facility
starting construction through December 31, 2019, with a
phase-down beginning for wind projects commencing
construction after December 31, 2016:
Wind40 » _facilities commencing construction in 2017, the PTC 10 years
- amount is reduced by 20%;
e facilities commencing construction in 2018, the PTC
amount is reduced by 40%;
e facilities commencing construction in 2019, the PTC
amount is reduced by 60%
Geothermal Energy
Resources 2.3 cents per kWh (inflation adjusted) for facility starting 10 vears
Closed-Loop construction through December 31, 2016 AP years
Biomass
Open-loop
biomass, Landfill
gas, Municipal solid
waste, 1.2 cents per kWh (inflation adjusted) for facility starting 10
Qualified construction through December 31, 2016 - years
hydroelectric
Marine &

hydrokinetic energy
resources

39

Per Section §45 of the Internal Revenue Code.

40 \vind facilities may also claim the 30 percent energy ITC in lieu of the PTC if the facilities
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‘ Congress also extended the bonus depreciation through 2019, as follows:

| Tax Depreciation

|| For Qualified Property Placed in Service: Tax Depreciation Allowance

On or before December 31, 2017 41
Cost Recovery System (MACRS)

‘ 50% Bonus Depreciation, then Modified Accelerated

| | In2018 40% Bonus Depreciation, then MACRS
| | In2019 30% Bonus Depreciation, then MACRS
| | Beyond 2019 5 and 7 MACRS

The tax incentives and the tax depreciation deductions te-renewable-tangible
property-42_These-tax-incentives-and-the MACRS depreciation-deductions-enable

developers and businesses to reduce their tax liability and accelerate the rate of return

on renewable investments. They also provide a workable framework for prejects-to

negetiateneqgotiating financing-_arrangements. As a result, the tax incentives have

spurredencourage significant investment in renewable energy and generally amount to
between 35 and 60 cents per dollar {¢/3*)-of capital cost.
Tax equity remains a core financing tool for renewable developments; and

ownership structures such as the partnership flip, Master Limited Partnerships, and

Yield Cos are-alse-beingcontinue to be utilized asby project sponsors-market-and
investors-competitively shop-for selarand-wind-investments. These structures allow

developers who cannot use tax benefits efficiently to barter the benefits to large

corporations or investors in exchange for cash infusions for their projects. Atthis-time;

41 MACRS provides for a five-year tax cost recovery period for renewable solar, wind,
geothermal, fuel cells and combined heat and power tangible property. Certain biomass
property is eligible for a seven-year tax cost recovery period under MACRS.




PG&E believes the healthy trends for renewable project financing will continue

well into the future.

5.25.1.2. Siting and Permitting

PG&E works with various stakeholder groups toward finding solutions for
environmental siting and permitting issues faced by renewable energy development.
For example, PG&E works collaboratively with environmental groups, renewable energy
developers and other stakeholders to encourage sound policies through a Renewable
Energy Working Group, an informal and diverse group working to protect ecosystems,
landscapes and species, while supporting the timely development of energy resources
in the California desert and other suitable locations. Long-term and comprehensive
planning and permitting processes can help better inform and facilitate renewable
development.

PGA&E is hopeful that these and other efforts will establish clear requirements

that developers and other interested parties can satisfy in advance of the submission of




offers to PG&E’s future solicitations, and will, as a result, help decrease the time it takes
parties to site and permit projects while ensuring environmental integrity.

Permitting challenges for projects are improving as a result of these and other
efforts to streamline and adjust the permitting process for renewable energy projects.
While these improvement efforts are ongoing, permitting and siting hurdles remain for
renewables projects. Common issues may include challenges related to farmland
designation and Williamson Act contracts, tribal and cultural resources areas, protected
species, and county-imposed moratoriums. These hurdles may impact development

schedules for projects.

‘ 535.1.3. Transmission and Interconnection
Achieving timely interconnection is an important part of the project development
process. Delays in achieving interconnection can occur for various reasons, including
the delay of substation construction, permitting issues, telecommunications delays, or

‘ overly aggressive timeline assumptions- on the part of interconnection customers.

While delays in interconnection can lead to delays in project development, such delays
to date have not had a major impact on PG&E’s ability to meet its RPS procurement
targets.

Over the past few years, the CAISO and the IOUs have seen significant
increases in the number of requests for grid interconnection. As the number of
proposed RPS-eligible projects continues to increase in California, planning for how

these projects would be connecting into the California grid has become increasingly

challenging. Frecrowdhrpheosoroogecte hoe o bpp ocopecs octiematod oraloct

outs-Additionally, projects often withdraw from the interconnection process for a variety
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of reasons, including a lack of commercial viability, and these withdrawals significantly

impact other projects that remain active and change the system planning assumptions.

This in turn makes identifying upgrades and associated costs a dynamic process that

can be challenging for both IOUs and interconnection customers to manage, increasing

the need for effective queue management.

Accordingly, PG&E has initiated a number of internal efforts and collaborated on
external initiatives to address these challenges at both the transmission and distribution
levels. Recent notable changes in the distribution-level interconnection process
included: (1) amending the Wholesale Distribution Tariff in October 2014 to address
modifications similar to those made to the CAISO’s Tariff; and (2) amending Rule 21 in
January 2015 to capture the technological advances offered by smart inverters.

Additional amendments to the Wholesale Distribution Tariff are underway currently to

address recent proposals for a Distributed Group Study Process and project naming

conventions, and to clarify financial security requirements and procedures.

Additionally, over the past few years, PG&E has worked with the CAISO and
industry stakeholders in ongoing stakeholder initiatives enhancing the transmission-
level interconnection processes. Most significant among the changes has been the

‘ Generator Interconnection and Deliverability Allocation Procedures; (“GIDAP”), which
has streamlined the process for identifying customer-funded transmission additions and
upgrades under a single comprehensive process. This initiative also provides
incentives for renewable energy developers to interconnect to the CAISO grid at the

‘ most cost--effective locations. PG&E has also actively contributed to the CAISO’s
Interconnection Process Enhancements stakeholder initiative that seeks to continuously
review potential enhancements to the generator interconnection procedures.

More recently, PG&E is supporting the Renewable Energy Transmission

Initiative 2.0 (“RETI 2.0”) that was initiated jointly by the California Energy Commission,

CPUC, CAISO, and the California Natural Resources Agency to facilitate electric

transmission coordination and planning towards achieving California’s 2030 goals.
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While RETI 2.0 is not a requlatory proceeding, PG&E supports RETI 2.0 as an initiative

that can help inform future transmission planning proceedings.44

PG&E is supportive of the CAISO’s and Commission’s recent efforts to examine

the potential impact of enerqy only (“EQ”) resources on transmission planning. The

CAISQO’s 2015-2016 Transmission Plan included an informational “Special Study” that

included energy only resources, and the CAISO’s upcoming 2016-2017 Transmission

Planning Process (“TPP”) will help further that analysis.49 In addition, the Commission

has updated the RPS Calculator to include 50% RPS scenarios that consider the

potential procurement of energy only resources.46 PG&E is actively supporting these

initiatives.

Partially deliverable and enerqgy only contracts are currently a viable option for

some renewable resources, and PG&E supports the ongoing study of the relative costs

and benefits of energy only versus full deliverability. PG&E believes the current

Least-Cost Best-Fit (‘LCBF”) methodology adequately captures the benefits and costs

of the tradeoff between EO and full deliverability via the value of Resource Adequacy

and the transmission cost adder. PG&E believes the current planning processes,

including the Commission’s IRP/Long-Term Procurement Plan (“LTPP”), and CAISO’s

TPP and GIDAP, are the proper venues to re-examine the transmission and

sub-transmission needs for EO projects.

5.2. Consideration of Compliance Delay Risks in PG&E’s RPS Strateqy

Despite the ongoing efforts to address the potential delays noted above,

challenges remain that could ultimately impact PG&E’s RPS position. Moreover,

operational issues, such as curtailment, may impact PG&E’s RPS compliance. Finally;

44 see RETI 2.0 Website at http://www.enerqgy.ca.qgov/reti/.

45 See CAISO Website at
http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx.

46 See CPUC Website at http://www.cpuc.ca.gov/RPS Calculator/.




This section describes briefly some of the steps PG&E is taking to mitigate these

risks.

5.45.2.1. Curtailment of RPS Generating Resources
As discussed in more detail in Section 11, if RPS curtailed volumes increase
substantially due to CAISO market or reliability conditions, curtailment may present

anreduce the RPS enerqy available for compliance-chalienge. In order to better

address this challenge, PG&E’s stochastic model incorporates estimated levels of
curtailment, which enables PG&E to plan for appropriate levels of RPS procurement to
meet RPS compliance even when volumes are curtailed. Additional detail on these

assumptions is provided in Section 6.2.

5.55.2.2. Risk-Adjusted Analysis

PG&E employs both a deterministic and stochastic approach to quantifying its
remaining need for incremental renewable volumes. As described further in Section 6,
deliveries from projects experiencing considerable development challenges associated
with project financing, permitting, transmission and interconnection, among others, are

excluded from PG&E’s net short calculation.



PG&E’s experience with prior solicitations is that developers often experience
difficulties managing some of the development issues described above. As described in
Section 8, PG&E’s-current expected RPS need calculation incorporates a minimum
margin of procurement to account for some anticipated project failure and delays in

PG&E'’s existing portfolio, which are captured in PG&E’s deterministic model.4Z These

deterministic results-are-time-sensitiveand do not account for all of the risks and
uncertainties that can cause substantial swings in PG&E’s portfolio.

While it has made reasonable efforts to minimize risks of project delays or
‘ failures in an effort to comply with the 3350% RPS Program procurement targets, PG&E
cannot predict with certainty the circumstances—or the magnitude of the
circumstances—that may arise in the future affecting the renewables market or

individual project performance.

‘ 66. Risk Assessment

Dynamic risks, such as the factors discussed in Section 5 that could lead to
potential compliance delays, directly affect PG&E’s ability to plan for and meet
compliance with the RPS requirements. To account for these and additional
uncertainties in future procurement, PG&E models the demand-side risk of retail sales
variabilityuncertainty and the supply-side risks of generation variability, project failure,
curtailment, and project delays in quantitative analyses.

Specifically, PG&E uses two approaches to modeling risk: (1) a deterministic
model; and (2) a stochastic model. The deterministic model tracks the expected values
of PG&E’s RPS target and deliveries to calculate a “physical net short,” which
represents a point-estimate forecast of PG&E’s RPS position and constitutes a
reasonable minimum margin of procurement, as required by the RPS statute. These

deterministic results serve as the primary inputs into the stochastic model. The

47 As described in Section 3.2.1, PG&E currently assumes a project development success
rate of 100% in its deterministic model.
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stochastic model48 accounts for additional compounded and interactive effects of
various uncertain variables on PG&E’s portfolio to suggest a procurement strategy at
least cost within a designated level of non-compliance risk. The stochastic model
provides target procurement volumes for each compliance period, which result in a
designated Bank size for each compliance period. The Bank is then primarily utilized as
Veluntary-Margin-of Proeurementor-VMOP to mitigate dynamic risks and uncertainties
and ensure compliance with the- RPS.49
This section describes in more detail PG&E’s two approaches to risk mitigation

and the specific risks modeled in each approach. Section 6.1 identifies the three risks
accounted for in PG&E’s deterministic model. Section 6.2 outlines the four additional
risks accounted for in PG&E'’s stochastic model. Section 6.3 describes how the risks
described in the first two sections are incorporated into both models, including details
about how each model operates and the additional boundaries each sets on the risks.
Section 6.4 notes how the two models help guide PG&E’s optimization strategy and
procurement need. Section 7 discusses the results for both the deterministic and
stochastic models and introduces the physical and optimized net short calculations

‘ presented in Appendices C.2a1 and- C.2b2. Section 8 addresses PG&E’s approach to

the statutory minimum and voluntary margins of procurement.

48 The stochastic model specifically employs both Monte Carlo simulation of risks and genetic
algorithm optimization of procurement amounts. A Monte Carlo simulation is a
computational algorithm commonly used to account for uncertainty in quantitative analysis
and decision making. A Monte Carlo simulation provides a range of possible outcomes, the
probabilities that they will occur and the distributions of possible outcome values. A genetic
algorithm is a problem-solving process that mimics natural selection. That is, a range of
inputs to an optimization problem are tried, one-by-one, in a way that moves the problem’s
solution in the desired direction—higher or lower—while meeting all constraints. Over
successive iterations, the model “evolves” toward an optimal solution within the given
constraints. In the case of PG&E’s stochastic model, a genetic algorithm is employed to
conduct a first-order optimization to ensure compliance at the identified risk threshold while
minimizing cost.

49 pPG&E has also developed a framework to assess whether to hold or sell excess
RPS volumes, included in Appendix J.




6-16.1. Risks Accounted for in Deterministic Model

PG&E’s deterministic approach models three key risks:

1) Standard Generation Variability: the assumed level of deliveries for categories
of online RPS projects.

2) Project Failure: the determination of whether or not the contractual deliveries
associated with a project in development should be excluded entirely from the
forecast because of the project’s relatively high risk of failure or delay.

3) Project Delay: the monitoring and adjustment of project start dates based on
information provided by the counterparty (as long as deliveries commence
within the allowed delay provisions in the contract).

The table below shows the methodology used to calculate each of these risks,
and to which category of projects in PG&E’s portfolio the risks apply. More detailed

descriptions of each risk are described in the subsections below.

| TABLE 6-1
PACIFIC-GAS-AND-ELECTRIC-COMPANY
DETERMINISTIC MODEL RISKS

RISK METHODOLOGY APPLIES TO

e For non-QF projects executed post-2002,
100% of contracted volumes

e For non-hydro QFs, typically based on an

Standard average of the three most recent calendar year
Generation deliveries Online Projects
Variability

e Hydro QFs, UOG and {BWAlrrigation District
and Water Agency (“ID&WA”) generation
projections are updated to reflect the most
recent hydro forecast.

e In Development projects with high likelihood of
failure are labeled “OFF” (0% deliveries

| Project Failure assumption) In Development Projects

| e All other In Development projects are “ON”
(assume 100% of contracted delivery)

. e Professional judgment/Communication with Under Construction Projects/
Project Delay counterpartiejs 9 Under Development Projects/

Approved Mandated Programs




6-1.16.1.1. Standard Generation Variability

With respect to its operating projects, PG&E’s forecast is divided into
three categories: non-Qualifying-Facilities{“QF~):; non-hydro QFs; and hydro QF
projects. The forecast for non--QF projects is based on contracted volumes. The
forecast for non-hydro QFs is_typically based on the average of the three most recent
calendar year deliveries. The forecast for hydro QFs is typically based on historical
production, ealendarnormalized for average water year deliveriesconditions, and
regularlyupdated-withthen adjusted to reflect PG&E’s latest internal hydro
dupdatesoutlook. The UOG and rigationDistrictand\Water-Agency-(IDWAZ forecast

isare based on PG&E’s latest internal hydro updates. Future years’ hydro forecasts

assume average water year production. These assumptions are included in this RPS

Plan as Appendix G.

6-1.26.1.2. Project Failure

To account for the development risks associated with securing project siting,
permitting, transmission, interconnection, and project financing, PG&E uses the data
collected through PG&E’s project monitoring activities in combination with best
professional judgment to determine a given project’s failure risk profile. PG&E
categorizes its portfolio of contracts for renewable projects into two risk categories:

OFF (represented with 0% deliveries) and ON (represented with 100% deliveries). This

approach reflects the reality of how a project reaches full development; either all of the

generation from the project comes online, or none of the generation comes online.

1. OFF/Closely Watched — PG&E excludes deliveries from the “Closely Watched”
projects in its portfolio when forecasting expected incremental need for renewable
volumes. “Closely Watched” represents deliveries from projects experiencing
considerable development challenges as well as once-operational projects that
have ceased delivering and are unlikely to restart. In reviewing project development

monitoring reports, and applying their best professional judgment, PG&E managers



may consider the following factors when deciding whether to categorize a project as

“Closely Watched”:

e Actual failure to meet significant contractual milestones (e.g., guaranteed
construction start date, guaranteed commercial operation date, etc-}-.);

e Anticipated failure to meet significant contractual milestones due to the project’s
financing, permitting, and/or interconnection progress or to other challenges
(as-_informed by project developers, permitting agencies, status of CAISO
transmission studies or upgrades, expected interconnection timelines, and/or
other sources of project development status data}.);

« Significant regulatory contract approval delays (e.g., 12 months or more after
filing) with no clear indication of eventual authorization-;

o Developer’'s statement that an amendment to the PPA is necessary in order to
preserve the project's commercial viability-;

« Whether a PPA amendment has been executed but has not yet received
regulatory approval-; and

« Knowledge that a plant has ceased operation or plant owner/operator’s
statement that a project is expected to cease operations.

Final forecasting assessments are project-specific and PG&E does not
consider the criteria described above to be exclusive, exhaustive, or the sole

criteria used to categorize a project as “Closely Watched.”S0 PG&E does not

currently have any in-development projects cateqgorized as “OFF” in its

deterministic model.

ON - Projects in all other categories are assumed to deliver- 100% of contracted
generation over their respective terms. There are three main categories of these
projects. The first category, which denotes projects that have achieved commercial
operation or have officially begun construction, represents the majority of

“‘ON”-_projects. Based on empirical experience and industry benchmarking, PG&E

For instance, PG&E may elect to count deliveries from projects that meet one or more of
the criteria if it determines, based on its professional judgment, that the magnitude of
challenges faced by the projects do not warrant exclusion from the deterministic forecast.
Similarly, the evaluation criteria employed by PG&E could evolve as the nature of
challenges faced by the renewable energy industry, or specific sectors of it, change.



estimates that this population is highly likely to deliver. The second category of
‘ “ON”-_projects is comprised of those that are in development and are progressing
with pre-construction development activities without foreseeable and significant
delays. The third category of “ON” projects represents executed and future
contracts from CRUCCommission-mandated programs. While there may be some
risk to specific projects being successful, because these volumes are mandated, the

expectation is that PG&E will replace failed volumes with-replacement-projects

within a reasonable timeline.

6-136.1.3. Project Delay

Because significant project delays can impact the RNS, PG&E regularly
monitors and updates the development status of RPS-eligible projects from PPA
execution until commercial operation. Through periodic reporting, site visits,
communication with counterparties, and other monitoring activities, PG&E tracks the
progress of projects towards completion of major project milestones and develops

estimates for the construction start (if applicable) and commercial operation of projects.

6.26.2. Risks Accounted for in Stochastic Model

The risk factors outlined in the deterministic model are inherently dynamic
conditions that do not fully capture all of the risks affecting PG&E’s RPS position.
Therefore, PG&E has developed a stochastic model to better account for the
compounded and interactive effects of various uncertain variables on PG&E'’s portfolio.
PG&E'’s stochastic model assesses the impact of both demand-- and-supply-side
variables on PG&E’s RPS position from the following four categories:
1) Retail Sales VariabilityUncertainty: This demand-side variable is one of the largest

drivers of PG&E’s RPS position-;

2) Project Failure Variability: Considers additional project failure potential beyond the

“on-off” approach in the deterministic model;



3) Curtailment: Considers buyer-ordered (economic), CAISO-ordered or Participating

Transmission Owner (“PTO-")-ordered curtailment:; and

4) RPS Generation Variability: Considers additional RPS generation variability above
and beyond the small percentages in the deterministic model.
When considering the impacts that these variables can have on its RPS position,
PG&E organizes the impacts into two categories: (1) persistent across years; and
(2) short-term (e.g., effects limited to an individual year and not highly correlated from
year- to- year). Table 6-2 below lists the impacts by category, while showing the size of

each variable’s overall impact on PG&E’s RPS position.

TABLE 6-2

| PACIFIG-GAS-AND-ELECTRIG-COMPANY
CATEGORIZATION OF IMPACTS ON RPS POSITION

Impact Categorization
Hisl 1. Retail Sales VariabilityUncertainty: Variable and persistent
Impacton Changes in retail sales tend to persist _ (If an outcome occurs, the effect
RPS beyond the current year (e.g., economic ersists throuah more than one
Peosition growth, EE, CCA and DA, and pear) g
N distributed generation impacts). year).
2. Curtailment:
2—Impact increases with higher Variable and short-term
penetration of renewables and will be
persistent. RPS-Generation-Variability: (-an-outcome-ocours, t'He'E'i'iEEt
may-only-occurforthe-individual
Variability-in-yearly-generation-islargely | year)persistent
an-annualphenemenon-that-has-little
Y persistence-across-time-:
v 3. RPS Generation Variability:
34-Variability in yearly generation is largely Variable and . short-
an annual phenomenon that has little term
Lower
=_ . . . (If an outcome occurs, the effect
L—T};‘cﬂ persistence across time may only occur for the individual
= year.)
ases
Hupaet-on
RPS 4. Project Failure Variability: _ _
\ Lost volume from project failure persists | Variable and persistent
through more than one year.




6.2.16.2.1. Retail Sales Variability

PG&E'’s retail sales are impacted by factors such as weather, economic growth

or recession, technological change, EEenerqgy efficiency, levels of DA and CCA

participation, and distributed generation. PG&E generates a distribution of the bundled
retail sales for each year using a model that simulates thousands of possible bundled
load scenarios. Each scenario is based on regression models for load in each end use
sector as a function of weather and economic conditions with consideration of future

policy impacts on EEenergy efficiency, electric vehicles, and distributed generation.

However, the variability in load loss due to DA and CCA is not modeled in this same
way. As load loss due to DA is currently capped by California statute and cannot be
expanded without additional legislation, PG&E is not forecasting substantial increases in
DA. Load loss due to CCA departure is modeled as an-expected
vatae__ based on an-increaseda forecast
of CCA departure. Because forecast errors tend to carry forward into future years, the
cumulative impact of load forecast variabilityuncertainty grows with time. Appendix F.1
lists the resulting simulated retail sales and summary statistics for the period
201452016-2030. AppendicesAppendix F.5a-and-F-5b-showb shows the resulting
simulated RPS target when accounting for the retail sales variabilityuncertainty for the
period 2645-2016-2030-in-the-33%-and-40% RPS;respectively.

6.2.26.2.2. RPS Generation Variability

Based on analysis of historical hydro generation data from

-1985-2012, wind generation data from -1985—201 1, and generation

data from solar and other technologies where available, PG&E estimated a historical

annual variability measured by the coefficient of variation of each resource type.

Due to significant variability in annual

precipitation, small hydro demonstrates the largest annual variability (coefficient of
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variation of .). The remaining resource types range in annual variability from l for
biomass and geothermal, l for solar PV and solar thermal to l for wind.
Collectively, technology diversity helps to reduce the overall variation, because
variability around the mean is essentially-uncorrelated among technologies.
AppendicesAppendix F.3a-andF3bist3 lists the resulting simulated generation and
summary statistics for the period 26452016-2030-in-the-33%-and-40% RPS;
sesooeunly

To better understand the wide range of variability of the above risks and thus,
the need for a stochastic model to optimize PG&E’s procurement volumes,

Appendices-F4a-and-F-4b,-combineAppendix F.4 combines the Project Failure and

RPS Generation Variability factors into a “total deliveries” probability distribution, and

shows how these variables interact-in-the-33%-and-40%RPS;respectively..
6.2.36.2.3. Curtailment

The stochastic model also estimates the potential for RPS curtailment.
Curtailment can result from either buyer-ordered (economic), CAISO-ordered or

PTO-ordered curtailment (the latter two driven by system stability issues, not

economics).

necessarily-align-withCurtailment ramps from a historical level of
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assumptions will not necessarily reflect the actual number of curtailment hours, but are

helpful in terms of considering the impact of curtailment on long-term RPS planning and

compliance. Please see Section- 11 for more information regarding curtailment.

6.2.46.2.4. Project Failure Variability

To model the project failure variability inherent in project development, PG&E
assumes that project viability for a yet-to-be-built project is a function of the number of
years until its contract start date. That is, a new project scheduled to commence
deliveries to PG&E next year is considered more likely to be successful than a project
scheduled to begin deliveries at a much later date. The underlying assumption is that
both PG&E and the counterparty know more about a project’s likelihood of success the
closer the project is to its initial delivery date, and the counterparty may seek to amend
or terminate a non-viable project before it breaches the PPA. Working from this
assumption, PG&E assigns a probability of project success for new, yet-to-be-built
projects equal to

. For example, a project scheduled to come online in five years or more is

assumed to have a chance of success. This success rate
is based on experience and is reflective of higher project development success rates of
PG&E’s RPS portfolio in more recent years.

Although PG&E'’s current existing portfolio of projects may have higher rates of
success, the actual success rate for projects in the long-term may be higher or lower.
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AppendicesAppendix F.2a-and-F2b-list2 lists PG&E’s simulated failure rate and
summary statistics for the period 26452016-2030-in-the-33%-and-40% RPS;

sosooeunly

6.2.56.2.5. Comparison of Model Assumptions

Table 6-3 below shows a comparison of how PG&E’s deterministic and
stochastic models each handle uncertainty with regard to retail sales, project failure,
RPS generation, and curtailment. Section 7 provides a more detailed summary of the

results from PG&E’s deterministic and stochastic modeling approaches.



TABLE 6-3

COMPARISON OF UNCERTAINTY ASSUMPTIONS
BETWEEN PG&E’S DETERMINISTIC AND STOCHASTIC MODELS

Uncertainty5_3

Deterministic Model

Stochastic Model

1) Retail Sales Variability

Uses most recent PG&E
bundled retail sales forecast
for next 5 years and 2014
LTPP for later years
(Appendix C.1); Uses most
recent PG&E bundled retail
sales forecast for all years
(Appendix C.2).

Distribution based on most recent (26452016)
PG&E bundled retail sales forecast.

2) Project Failure
Variability

Only turns “off” projects with
high likelihood of failure per
criteria. “On” projects
assumed to deliver at
Contract Quantity.

Uses
to model

a success rate for all “on” yet-to-be-built
projects in the deterministic model. Thus, for a
project scheduled to come online in 5 years, the
project success rate is . This
success rate is based on PG&E’s experience
that the further ahead in the future a project is
scheduled to come online, the lower the
likelihood of project success. Re-contracted

rate-

3) RPS Generation
Variability

Non-QF projects executed
post-2002, 100% of
contracted volumes-.

For non-hydro QFs,
typically based on an
average of the three most
recent calendar year
deliveries.

Hydro QFs, UOG and IDWA
generation projections are
updated to reflect the most
recent hydro forecast.

Hydro: [JJlij annual variation
wind: ] annual variation
Solar: [} annual variation

Biomass and Geothermal: ] annual variation

4) Curtailment®4

None

) .

th#eugh—292—1—,0urta'ilment is modeled as

increasing to-between the following data points:

53 These modeling assumptions will not necessarily align with the future actual sales, project

failure rates, RPS generation, and curtailment hours, but are helpful in terms of considering

the impact of uncertainty on long-term RPS planning and compliance.




B8l in 2015

B8l in 2020

Il in 2024-and beyond-
B8N in 2030

6.36.3. How Deterministic Approach Is Modeled

The deterministic model is a snapshot in time of PG&E’s current and forecasted

RPS position-and-procurement-need.. The deterministic model relies on currently

available generation data for executed online and in development RPS projects as well

as PG&E’s most recent bundled retail sales forecast. The results from the deterministic
model determine PG&E’s “physical net short,” which represents the best current point-
estimate forecast of PG&E’s RPS position today. The deterministic model should not
be seen as a static target because the inputs are updated as new information is

received.

6.46.4. How Stochastic Approach Is Modeled

The stochastic model adds rigor to the risk-adjustment embedded in the
deterministic model—using Monte Carlo simulation—and optimizes its results to
achieve the lowest cost possible given a specified risk of non-compliance and the
stochastic model’s constraints.

The methodology for the stochastic model is as follows:
1) Create an optimization problem by establishing the (a) objectives;; (b) inputs;; and

(c) constraints of the model-:

(a-) The objective is to- minimize procurement cost.

(b-) The inputs are a range of potential incremental RPS-eligible deliveries (new and
re-contracted volumes55) in each year of the ||l timeframe. The

35 Although the physical net short calculations do not include any assumptions related to the
re- contractmg of explrlng RPS-eligible contracts the—steehasﬂemeetel—ean—alse—lce—een#aet

Het—pFeSGH-pt-l-Ve—thIS modeling approach assumes re- Contractlnq WI|| be conS|dered in the

future side-by-side with procurement of other new resources.




potential incremental procurement is restricted to a range of no less than zero
and no more than ~whieh-is it i

Somoopetons annually.

(c-) The constraints are: (1) to keep PG&E’s risk of non-compliance to less than [}
less than less

than
; and (2) to restrict PG&E’s Bank over time to the size necessary to
meet compliance objectives within the specified risk threshold.

2) The stochastic model then solves the optimization problem by examining thousands
of combinations of procurement need in each year. For each of these
combinations, the model runs hundreds of iterations as part of its Monte Carlo
simulation of uncertainty for each of the risk factors in the stochastic model to test if
the constraints are met. If the solution for that combination of inputs fits within the
given constraints, it is a valid outcome.

3) For each valid outcome, the mean Net Present Value (“NPV”) cost of meeting that
procurement need is calculated based on PG&E’s RPS forward price curve.

4) Finally, the model sorts the NPV of the potential procurement outcomes from
smallest to largest, thus showing the optimal RPS-eligible deliveries needed in the
years _ to ensure compliance based on the modeled
assumptions.

The modeled solution becomes a critical input into PG&E’s overall RPS
optimization strategy, but the outputs are subject to further analysis based upon best
professional judgment to determine whether factors outside the model could lead to
better outcomes. For example, the model does not eurrently-considerspeculating
onallow for price velatilityarbitrage through sales of PG&E’s Bank in the near-term and
additional incremental procurement in the long--term. Nor does the model consider the

opposite strategy of advance procurement of RPS--eligible products in 20452016 for




purposes of reselling those products in the future at a profit. As a general matter, PG&E
does not approach RPS procurement and compliance as a speculative enterprise and

so has not modeled or otherwise proposed such strategies in this Plan—Hewever;

Bank-and-if-market-conditions-are-faverable-2016 RPS Plan.

6-56.5. Incorporation of the Above Risks in the Two- Models Informs
Procurement Need and Sales Opportunities

Incorporating inputs from the deterministic model, the stochastic model provides
results that lead to a forecasted procurement need or SONS, expected Bank usage and

thus an anticipated Bank size, for each compliance period. The SONS for the 33%-and

40%-50% RPS are shown in Row La of PG&E’s Alternate RNS in
AppendicesAppendix C.2a-and-C2b2.

The results of both the deterministic and stochastic models are discussed further

in Section 7 and minimum margin of procurement is addressed in Section 8.

‘ 77. Quantitative Information
As discussed in Section 6, PG&E's objectives for this RPS Plan are to both
achieve and maintain RPS compliance and to minimize customer cost within an
acceptable level of risk. To do that, PG&E uses both deterministic and stochastic
models. This section provides details on the results of both models and references

RNS tables provided in Appendix C. Appendices-C-Aa-and-C-AbAppendix C.1 presents

the RNS in the form required by the Administrative Law Judge’s Ruling on Renewable

Net Short issued May 21, 2014 in R.11-05-005 (“ALJ RNS Ruling”) and includes results
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from PG&E’s deterministic model only, while AppendicesAppendix C.2aand-C:2b-are2

is a modified version of AppendicesAppendix C.41a-and-C-14b1 to present results from
both PG&E'’s deterministic and stochastic models. These modifications to the table are
necessary in order for PG&E to adequately show its results from its stochastic
optimization.

This section includes a discussion of PG&E’s forecast of its bankBank size and
PG&E’s analysis of the minimum bank needed. However, in approving the 2015 RPS

Plan, the Commission expressly rejected any specific bank size proposal-and-instead

747.1. Deterministic Model Results

Results from the deterministic model under the-33%-a 50% RPS target are
shown as the physical net short in Row Ga of Appendices C.4a1 and- C.2a;-while-the

physical net short in Row Ga of Appendices2. Appendix C.1b and C.2b.

Appendices-Cla-and-C-1b-providel provides a physical net short calculation using
PG&E’s April 2016 Bundled Retail Sales Forecast for years 2045-20492016-2020 and

the LTPP sales forecast for 2020-2035.2021-2036,98 while AppendicesAppendix C.2a

and-C2b-rely2 relies exclusively on PG&E'’s internal Bundled Retail Sales Forecast.
Following the methodology described in Section 6.1, PG&E currently estimates a

long-term volumetric success rate of approximately-99100% for its portfolio of

executed-but-not-operational projects. The annual forecast failure rate used to

determine the long-term volumetric success rate is shown in Row Fbb of

57 D.15-12-025, pp. 106-107.

58 sales forecast used is from the most recently approved bundled sales forecast filed in
PG&E’s 2014 Conformed Bundled Procurement Plan in AL 4750-E and approved
June 15, 2016.




AppendicesAppendix C.2aand-C:2b2. This success rate is a snapshot in time and is
also impacted by current conditions in the renewable energy industry, discussed in
more detail in Section 5, as well as project-specific conditions. In addition to the current
long-term volumetric success rate, Rows Ga and Gb of AppendicesAppendix C.2a
and-C-2b2 depict PG&E'’s expected compliance position using the current expected

need scenario before application of the Bank.
+4+47.1.1. 3350% RPS Target Results

Under the current 3350% RPS target, PG&E is well-positioned to meet its
second (2014-2016}-an4d), third (2017-2020), and fourth (2021-2024) compliance period

RPS requirements. As shown in Row Gb of Appendix C.4b1, the deterministic model

shows a forecasted second compliance period RPS Position of 30-3%-ard29.9%, a

third compliance period RPS position of.-, a fourth compliance period

RPS position of 32.3%, a fifth compliance period RPS position of 30.2%, and a sixth

compliance period RPS position of 29.2%. Row Ga of Appendix C.2a2 also shows a

physical net short of appreximately-500433 GWh beginning in 2022-

7-27.2. Stochastic Model Results

This subsection describes the results from the stochastic model and the SONS




or-timeline-the 50% RPS target. Because PG&E uses its stochastic model to inform its

RPS procurement, PG&E has created an Alternate RNS in Appendix C.2a2 for the
eurrent-3350% RPS target-and. Appendix- C.2b-forthe-40% RPS-scenario-
Appendices-Cla-and-C-1b-providel provides an incomplete representation of PG&E’s
optimized net short, as the formulas embedded in the RNS form required by the ALJ
RNS Ruling do not enable PG&E to capture its stochastic modeling inputs and outputs.
In AppendicesAppendix C.2a-and-C-2b2, two additional rows have been added.

Rows Gd and Ge show the stochastically-adjusted net short, which incorporates the
risks and uncertainties addressed in the stochastic model. This is prior to any
applications of the Bank, but includes additional procurement needed for maintaining an
optimized Bank size. Additionally, PG&E has modified the calculations in Rows La and

Lb in order to more accurately represent PG&E’s SONS.

7-2.147.2.1. _Stochastically-Optimized Net Short to Meet Non-Compliance
Risk Target-33%RPS Target

To evaluate possible procurement strategies, PG&E selected a-cumulative

_ he following non-compliance risk W

views-as-the-maximum-reasonable-level-of-non-targets for each future compliance risk-

eriod:




Figure 7-1 shows the model’s forecasted procurement need and resulting Bank

usage under the eurrent3350% RPS by 2030 target. Under this projection, a portion of

the Bank is used to meet PG&E’s compliance need beginning in - the first year
showing a stochastically-adjusted net short, and continuing throughout the decade,
while reserving a portion of the Bank to be maintained as VMOP to manage risks
discussed in Section- 6. Appendix C.2a2 provides the detailed results. Annual
forecasted Bank usage is shown in Row laLa of this Appendix. After accounting for
Bank usage, the first year of incremental procurement need is forecasted as -
This compliance period need represents PG&E’s SONS, which is detailed in Row La.
The SONS for

S

Row Ga for

is approximately GWh, which increases to approximately

. The
, as the SONS

than the physical net short in

. Should PG&E engage in RPS sales, its position will be

updated in subsequent RPS Plans to reflect an earlier procurement need year.







Because the stochastic model inputs change over time, these estimates should
be seen as a snapshot in time rather than a static target and the procurement targets

will be re--assessed as part of future RPS Plans.

72-27.2.2. Bank Size Forecasts and Results—33% RPS Target
Figure 7-2 shows PG&E’s current and forecasted cumulative Bank from the

first- compliance period- through 20302033. PG&E’s total Bank size as of the end of the

first compliance period- is approximately 900 GWh,-shown-as-existing-Bank-in
Figure7-2.. The stochastic model’s results currently project PG&E’s Bank size to

cvin v [

(as shown in Figure 7-2, as well as in Appendix C.2a2, Row J).




There is a trade-off between non-compliance risk and Bank size. A larger Bank
size decreases non-compliance risk. However, a larger Bank size may also increase
procurement costs. Higher risk scenarios would result in a lower Bank size and, as

discussed above, would increase PG&E’s probability of being in a position in which

PG&E might need to make unplanned purchases to comply with its RPS requirement.

E



In that situation, PG&E might not be able to avoid higher procurement costs due to the

potential for upward pressure on prices caused by the need for unplanned purchases.

+237.2.3. Minimum Bank Size—33% RPS Target

PG&E performed a simulation of variability in PG&E’s future generation and
RPS compliance targets over . years—i.e., the amount of the RPS generation
(“delivery”) net of RPS compliance targets (“target”)—and found that a Bank size of
at- least - is the minimum Bank necessary to maintain a cumulative non-
-compliance risk of no greater than l- The
difference between delivery and target can be thought of as the potential “need”
(if negative) or “surplus” (if positive) that PG&E has in any one year.

Figure 7-3 shows this distribution based on the deterministic procurement

necessary to meet the expected RPS targets with expected generation during




level—Based on current model assumptions and inputs, Figure 7-3 shows that

approximately - of the time, PG&E would have a greater than - GWh

deficit in meeting compliance for - Thus, PG&E must maintain a Bank size

higher than this amount to limit the risk of non-compliance to an acceptable level. As

discussed above in Section 7.2.1, PG&E has selected cumulative nhon-compliance risk

targets of







As stated in Section 7.2.2, the stochastic model’s results show PG&E’s

forecasted

PG&E'’s strategy is to procure steady,

incremental volumes in order to avoid the need to procure extremely large volumes in

any single year to meet compliance needs and maintain minimum Bank levels.

Because the model inputs change over time, estimates of the Bank size

resulting from the implementation of the procurement plan will also change. In practice,
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the actual outcome will more likely be a mix of factors both detracting from and

contributing to meeting the target, which is what the probability distribution in Figure 7-3

illustrates.










7-37.3. Implications for Future Procurement

PG&E plans to continually refine both its deterministic and stochastic models,
thus the procurement strategy outlined above is applicable to this RPS Plan only. In
future years, PG&E’s procurement strategy will likely change, based on updates to the
data and algorithms in both models. Additionally, PG&E will continue to assess the
value to its customers of sales of surplus procurement. Consistent with the

Commission’s adopted RNS methodology, PG&E’s physical net short and cost
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projections do not include any projected sales of bankable contracted deliveries.

However, PG&E will-considerselling-non-bankable-is proposing as a part of its 2016

RPS Plan a framework for assessing whether to hold or sell surplus RPS volumes-in-ts

88. Margin of Procurement

When analyzing its margin of procurement, PG&E considers two key
components: (1) a statutory minimum margin of procurement to address some
anticipated project failure or delay, for both existing projects and projects under contract
but not yet online, that is accounted for in PG&E’s deterministic model; and (2) a VMOP,
which aims to mitigate the additional risks and uncertainties that are accounted for in
PG&E'’s stochastic model. Specifically, PG&E’s VMOP intends to: (a) mitigate risks
associated with short-term variability in load; (b) protect against project failure or delay
exceeding forecasts; and (c) manage variability from RPS resource generation. In so
doing, PG&E’s VMOP helps to eliminate the need at this time to procure long-term
contracts above the 3350% RPS target by creating a buffer that enables PG&E to
manage the year-to-year variability that result from risks (a)-(c). This section discusses
both of these components and how each is incorporated into PG&E’s quantitative

analysis of its RPS need.

8-18.1. Statutory Minimum Margin of Procurement
The RPS statute requires the Commission to adopt an “appropriate minimum
margin of procurement above the minimum procurement level necessary to comply with

the [RPS] to mitigate the risk that renewable projects planned or under contract are



delayed or canceled.”60 PG&E’s reasonableness in incorporating this statutory
minimum margin of procurement into its RPS procurement strategy is one of the factors
the Commission must consider if PG&E were to seek a waiver of RPS enforcement
because conditions beyond PG&E’s control prevented compliance.61

As described in more detail in Section 6, PG&E has developed its risk-adjusted
RPS forecasts using a deterministic model that: (1) excludes volumes from contracts at
risk of failure from PG&E’s forecast of future deliveries; and (2) adjusts expected
commencement of deliveries from contracts whose volumes are included in the model
(so long as deliveries commence within the allowed delay provisions in the contract).
PG&E considers this deterministic result to be its current statutory margin of
procurement.ﬁ2 However, as discussed in Sections 6 and 7, these results are variable
and subject to change, and thus PG&E does not consider this statutory margin of
procurement to sufficiently account for all of the risks and uncertainties that can cause
substantial variation in PG&E’s portfolio. To better account for these risks and
uncertainties, PG&E uses its stochastic model to assess a VMOP, as described

further below.

8.28.2. Voluntary Margin of Procurement
The RPS statute provides that in order to meet its compliance goals, an IOU

may voluntarily propose a margin of procurement above the statutory minimum margin

60 Cal. Pub. Util. Code § 399.13(a)(4)(D).
61 /4., § 399.15(b)(5)(B)iii).

62 |nthe past PG&E has seen higher failure rates from its overall portfolio of executed-but-not-
operational RPS contracts. However, as the renewables market has evolved—and projects
are proposed to PG&E at more advanced stages of development—PG&E has observed a
decrease in the expected failure rate of its overall portfolio. The more recent projects
added to PG&E's portfolio appear to be significantly more viable than some of the early
projects in the RPS Program, resulting in lower current projections of project failure than

have been dlscussed in past pollcy forums Heweve#ﬂs—reweeel—eueeees—m%e—assemp%m




‘ of procurement.63 As discussed further in Sections- 6 and 7, PG&E plans to use a
portion of its Bank as a VMOP to manage additional risks and uncertainties accounted

for in the stochastic model.

While PG&E’s current optimization strategy projects

-the use of a portion of PG&E’s projected Bank to meet compliance

requirements , PG&E believes it would be imprudent to use its entire

projected Bank toward meeting its RPS compliance, rather than to cover unexpected

demand and supply variability and project failure or delay exceeding forecasts from

projects not yet under contract. When used as VMOP, theholding a minimum Bank will

helpreduce non-compliance risk, helping to avoid long--term

over-precurementcompliance above the 3350% RPS target; and-will thus

redueereducing long-term costs of the RPS Program. Since the model inputs change
over time, estimates of the Bank and VMOP are not a static target and will change, so
these estimates should be seen as a snapshot in time. Additional discussion on the
need for and use of the Bank and VMOP are included in Sections 6 and 7.

Additionally, as a portion of the Bank will be used as VMOP, PG&E will continue
to reflect zero volumes in Row D of its RNS tables, consistent with how it has displayed

the VMOP in past RNS tables.

99. Bid Selection Protocol
As described in Sections 3 and 7, PG&E is well positioned to meet its RPS
targets, under beth-a 3350% RPS target-and-a-40%-RPS-scenario, until at least

| 63 Jg_gCal. Pub. Util. Code § 399.13(a)(4)(D).




-. As a result, PG&E willproposes not issueto hold a 20452016 RPS
procurement solicitation. PG&E will continue to procure RPS-eligible resources in 2016
and 2017 through other Commission-mandated programs, such as the ReMAT and
RAMBIoRAM Programs. To reflect that PG&E-wAllE’s proposal not issueto hold a
2015-2016 RPS Selicitationprocurement solicitation, language has been added

throughout the firal-20452016 RPS Plan to confirm that PG&E is required to seek
permission from the Commission to procure any renewable energy amounts during the
time period covered by the 20452016 RPS Plan, except for RPS amounts that are
separately mandated. Thus, PG&E is not including in the 2016 RPS Plan a solicitation

protocol for procuring additional RPS resources, nor is it including an evaluation

methodology for such purchases.

additionalrenewableresource-PG&E has included in Section 19 below and in
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confidential Appendix J a description of the framework PG&E proposes to use to assess

whether to hold or sell excess RPS volumes. If the Commission approves the proposed

framework, PG&E expects to conduct one or more solicitations in 2017 for short-term

sales of bundled RPS volumes. PG&E anticipates selling short-term products based on

its position, and may consider longer term offers in the future. PG&E has included a

solicitation protocol and pro forma sales agreement as Attachment | to this 2016 RPS

Plan. The pro forma sales agreement is largely unchanged from the Power Purchase

and Sale Agreement adopted in the 2014 RPS Plan. The draft protocol represents a

streamlined approach to selling RPS energy, with the primary selection criterion being

price.

PG&E anticipates minimal negotiations with respect to the form sales agreement

and proposes filing the sales agreement by Tier 1 Advice Letter for Commission

approval. This approach is consistent with the streamlined Tier 1 Advice Letter process

authorized in D.14-11-042 for short-term sales agreements. In that decision, the

Commission determined that a Tier 1 Advice Letter process could be utilized®4 as long

as a utility has included a pro forma short-term contract as part of its approved RPS

plan filing and the contract term is under 5 years. Streamlined processes for both RFO

administration and Commission approval are required in order to allow for transactions

to beqin in 2017.

9.19.1. Proposed Time of Delivery Factors

PG&E sets its Time of Delivery (“TOD”) factors based on expected hourly prices.
Given the high penetration of solar generation expected through 2020 and beyond,
PG&E forecasts that there will be significant periods of time during the mid--day when
net-_loads are low, resulting in prices that will be low or negative, especially in the

spring. This expectation is consistent with forecasts of net load that have been

64 D.14-1 1-042, pp. 74-78, and implemented in PG&E’s approved 2014 RPS Plan.




publicized by the CAISO.65 |n addition, given the low mid-day loads, PG&E sees its
peak demand (and resulting higher market prices) moving to later in the day-, and as

result, shifted its TOD periods in 2015. Capacity value has also become significantly

less important in the selection process because: (1) market prices for generic capacity
are low; and (2) net qualifying capacity using effective load carrying capability is also

low. Thus, PG&E weuld-simplifysimplified its PPAs in 2015 and ineludeincluded only a

single set of TOD factors to be applied to both energy-only and fully deliverable
resources.

PG&E is keeping TOD periods unchanged, but updating its TOD factors ard-TFOD

perieds-as follows:
sl ol
s« Move peak period from HE16-HE21 to HE17-HE22
M i d o f HEQ7-HE15 to HE10-HE16

TABLE 91
RPS TIME OF DELIVERY FACTORS

Peak Mid-Day Night
Summer 1.479515 0.664713 1.684003
Winter 1.399484 0.718674 1422155
Spring 1.276109 0.280491 4:06400.926

| 65 See, e.g., CAISO Transmission Plan 2014-2015, pp. 162-163 (approved March 27, 2015)
(available at http://www.caiso.com/Documents/Board-Approved2014-
2015TransmissionPlan.pdf).




9.2. Workforce Development

SB 2 (1X) added a requirement that the LCBF criteria for ranking and selecting

RPS resources shall include “the employment growth associated with the construction

and operation of eligible renewable energy resources.”®6 The Ruling directs the 10Us

to include a description of a proposed approach for assessing and differentiating the

ability of different bids to contribute to employment growth during the construction and

operational phases of the project.67

PG&E does not expect to procure any RPS resources beyond mandated

programs, so there will be limited opportunity to apply a new selection criterion this year.

However, PG&E’s LCBF methodology does include a qualitative assessment of the

extent to which the proposed development supports RPS goals. It is based on

information provided by the Seller and PG&E’s assessment of that information. If PG&E

were procuring RPS resources, it would require bidders to submit information on

projected California employment growth during construction and operation. This would

include number of hires, duration of hire, and indication of whether the bidder has

entered into Project Labor Agreements or Maintenance Labor Agreements in California

for the proposed project. This information was required from bidders in PG&E’s 2014

RPS RFOQ.68

9.3. Disadvantaged Communities

SB 2 (1X) also added the requirement that preference shall be given “to

renewable energy projects that provide environmental and economic benefits to

communities afflicted with poverty or high unemployment, or that suffer from high

emission levels of toxic air contaminants, criteria air pollutants, and greenhouse

66 Cal. Pub. Util. Code § 393.13(a)(4)(A)(iv).
67 Ruling, p. 14.
68 Attachment J2 to 2014 RPS RFO Protocol.




gases.”®® The Ruling directs the I0Us to include a description of their methodology for

preferring projects that provide those benefits.”70

As explained above, PG&E does not expect to procure any RPS resources

beyond mandated programs, so there will be limited opportunity to apply a new

selection criterion this year. However, PG&E has included this component as part of its

assessment of an offer’s consistency with and contribution to California’s goal for the

RPS Program. PG&E’s LCBF methodology includes a qualitative assessment of the

extent to which the proposed development supports RPS goals is based on information

provided by the Seller, and PG&E’s assessment of that information.

If PG&E were procuring resources, it would expect to solicit information from

bidders similar to what was required in the 2014 RPS RFO.71 PG&E asked bidders to

respond to the following questions on this topic:

Is your facility located in a community afflicted with poverty or high
unemployment or that suffers from high emission levels? If so, the
Participant is encouraged to describe in its Offer, if applicable, how its
proposed facility can provide the following benefits to adjacent
communities:

e Projected hires from adjacent community (number and type of jobs),

e Duration of work (during construction and operation phases),

e Projected direct and indirect economic benefits to the local economy
(i.e., payroll, taxes, services),

e Emissions reduction - Identify existing generation sources by fuel
source within 6 miles of proposed facility; Will the proposed facility
replace/supplant identified generation sources?

o If “yes”, provide estimated reduction in air pollutants/toxics in the
community over life of the project/contract due to the facility
(when/how much MWh/year), and avoided emissions released into
the community (within 6 miles of the project).

69 Cal. Pub. Util. Code § 399.13(a)(7).
70 Ruling, p. 15.

71 Attachment J2 to 2014 RPS RFO Protocol.
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o If “No”, why not?

In D.04-07-029, the CPUC identified benefits to low income or minority
communities, environmental stewardship, local reliability, repowering,
and resource diversity as factors to be incorporated in PG&E’s Offer
evaluation. The Participant is encouraged to describe in its Offer(s) how
its Eligible Renewable Resource (“ERR”) facility can provide these
benefits. If known, list any existing or proposed generation projects
within a one-mile radius of the Project offered into this Solicitation.

4010. Consideration of Price Adjustment Mechanisms

The ACRRuling requires each 10U to “describe how price adjustments
(e.g., index to key components, index to Consumer Price Index (“CPI”), price
adjustments based on exceeding transmission or other cost caps, etc.) will be
considered and potentially incorporated into contracts for RPS-eligible projects with
online dates occurring more than 24 months after the contract execution date.”72

PG&E-willin this 2016 RPS Plan, PG&E is proposing not to hold an RPS

solicitation in 2016 and it does not plan to procure additional RPS volumes in 2017,

other than through mandated programs. If PG&E was negotiating PPAs for additional

procurement, PG&E might consider a non-standard PPA with pricing terms that are

indexed, but indexed pricing should be the exception rather than the rule. Customers
could benefit from pricing indexed to the cost of key components, such as solar panels
or wind turbines, if those prices decrease in the future. Conversely, customers would
also face the risk that they will pay more for the energy should prices of those
components increase. Asking customers to accept this pricing risk reduces the rate
stability that the legislature has found is a benefit of the RPS Program.”3 In order to
maximize the RPS Program’s benefits to customers, cost risk should generally be borne

by developers.

72 ACRRuling, p. 15.
73 See-Cal. Pub. Util. Code § 399.11(b)(5).

| 70



Additionally, indexing greatly complicates offer selection, negotiation and
approval. It may be challenging to incorporate contract price adjustment mechanisms
into PPA negotiations when there is no clear, well-established and well-defined
agreed-upon index. There are many components to the cost of construction of a
renewable project, and indexes tied to these various components may move in different
directions. The increased complexity inherent in such negotiations is counter to the
Commission’s expressed desire to standardize and simplify RPS solicitation
processes.’4

Moreover, Sellers may not have as much incentive to reduce costs if certain cost
components are indexed. For example, a price adjustment based on the cost of solar
panels (i.e., if panel costs are higher than expected, the price may adjust upward) may
not create enough incentive to minimize those costs. This would create a further level
of complexity in contract administration and regulatory oversight.

Finally, PG&E does not recommend that PPA prices be linked to the CPI. The
CPl is completely unrelated to the cost of the renewable resource, and is instead linked
to increases in prices of oil and natural gas, food, medical care and housing. Indexing
prices to unrelated commodities heightens the derivative and speculative character of

these types of transactions.

1111. Economic Curtailment

In D.14-11-042, the Commission approved-curtailmentterms-and-conditionsfor
PG&E’s proforma-RPS-PRPA-directed that the IOUs describe in future RPS Plans how

“expected economic curtailment affects their RPS procurement.””9 In addition, the

Commission directed the I0Us to report on observations and issues related to economic

curtailment, including reporting to the Procurement Review Group (‘PRG”).76 In May

74 See-D.11-04-030, pp. 33-34.

75 D.14-11-042, pp-—43-44p. 45.
76 |4, pp. 42-43.
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‘ 2045June 2016, PG&E made a presentation to its PRG on economic curtailment. This
section provides information to the Commission and parties regarding PG&E’s
observations and issues related to economic curtailment both for the market generally,
and PG&E’s specific scheduling practices for its RPS-eligible resources.

With regard to market conditions generally, the frequency of negative price

periods in 2045the first half of 2016 has gereraliybroadly increased in the Real-Time

Markets—even-during-the-low-hydro-conditions-0f 2015— (“RTM”) for the PG&E Default
Load Aggreqgation Point (‘“DLAP”) and for the North of Path 15 Hub (“NP15 Hub”).

During January through May-2045June 2016, negative price intervals in the CAISO Five
Minute Market for the Nerth-of Path-15-Hub-PG&E DLAP occurred mere-than
4,800-times{4-2%-in approximately 6.6% of the 5--minute intervals), compared to 4,466
times{(2-5%)approximately 4% during the same period in 206442015. Similarly, the

ZP26-NP15 Hub prices for this period in 20452016 were negative ever4;100-times
{9-5%),-a-substantial-increase-overthe 2014approximately 6.8% of the 5-minute

intervals compared to approximately 3.6% during this period in 2015. The ZP26 Hub

prices for 2016 in this period were negative approximately 8.3% of the intervals, roughly

equal to the 2015 results of1,400-times{(3-3%)—tnrereased-negative price-periods-have

ed-ton cased-eurtailmen O eReWabie+eSou e AatatreecoRoHHGA forthiS

same period. The specific occurrences of negative price periods and overgeneration

events are largely unpredictable;




PG&E submits bids for these resources based on the
resource’s opportunity costs, subject to contractual, regulatory, and operational
constraints. This also includes the incremental costs of compliance instruments
required to comply with the-33%-RPS targettargets. PG&E provided more detail
concerning its RPS bidding strategy in its propesed-2044-Bundled Procurement Plan
(“BPP”)78 which was filed-withapproved by the Commission in October2044-and-is

currently-pending-atthe Commission-79D.15-10-031.

78 See PG&E, 2014 Bundled Procurement Plan, Appendix K (Bidding and Scheduling
Protocol).




While direct benefits of economic bidding include avoided costs and CAISO market
payments associated with negative prices, there can be other important benefits,
including potentially avoiding the cost impacts across the rest of PG&E’s portfolio due
to- extreme negative price periods and also-petentialh-enhancing CAISO system
reliability by helping to mitigate the occurrences, duration, or severity of negative price
periods or overgeneration events.

With regard to longer-term RPS planning and compliance, in order to ensure that

RPS procurement need forecasts account for curtailment, PG&E adds curtailment as a

risk adjustment within the stochastic model. Underthe 33% RPS-target, PG&E

sssumescurcir: [ R <o+ 0% RS s




These modeling assumptions will not necessarily align with the actual number of
curtailment hours, but are helpful in terms of considering the impact of curtailment on
long--term RPS planning and compliance. PG&E will continue to observe curtailment
events and update its curtailment assumptions as needed. Implementation of these
assumptions in PG&E’s modeling is discussed in more detail in Section 6.2.3.

Finally, PG&E continues to review its existing portfolio of RPS contracts to
determine if additional economic curtailment flexibility may be available to help address

the increase in negative pricing events.

12. California Tree Mortality Emergency Proclamation

On October 30, 2015 the Governor declared a state of emergency to address

epidemic tree mortality in California, stating that this epidemic mortality presents an

enhanced threat to life, safety, and property from falling trees, and exacerbates wildfire

risk.85 The Emergency Proclamation is intended to mobilize resources for the safe

removal of the hazardous trees. PG&E has been actively involved in the State’s

implementation of the Proclamation and remains committed to working closely with the

Commission, California Department of Forestry and Fire Protection, Governor’s Office,

and all stakeholders to address this crisis.

Below, PG&E addresses the three issues identified in the Ruling related to the

Emergency Proclamation.

85 Ruling, pp. 16-17; see also Governor Brown’s State of Emergency Proclamation, issued on
October 30, 2015 (available at:
https://www.gov.ca.gov/docs/10.30.15 Tree Mortality State of Emergency.pdf).




12.1. PG&E’s Biomass Portfolio

PG&E’s biomass portfolio, in Table 12-1 below, consists of two different types of

contracts: legacy Standard Offer Qualifying Facility Power Agreements (QF PPA) or

contracts entered into as a result of required Renewables Portfolio Standard

procurement (RPS PPA). QF PPAs receive a payment for enerqgy delivered and an

additional capacity payment based on energy delivered during specific hours. The

energy price paid to QFs is based upon a monthly Short-Run Avoided Cost calculation

or a bilaterally negotiated price subsequently approved by the Commission. Prices for

QFs shown in Table 12-1 represent historical costs for energy and delivered capacity

expressed on a dollar per MWh basis. The RPS PPAs are paid a single all-in price for

energy and capacity. The RPS prices shown represent the levelized price of energy

included in the advice letter seeking approval of the transaction.

PG&E has entered into several contract amendments to respond to the

Emergency Proclamation. On April 1, 2016, PG&E filed an advice letter asking the

Commission to approve a contract amendment for five biomass facilities.86 The advice

letter was approved on June 9, 2016.87 In addition, on June 3, 2016, PG&E filed advice

letters asking the Commission to approve short-term extensions of the pricing

amendments to existing QF PPAs with two biomass facilities.88 The proposed

amendments would further the goals of the Emergency Proclamation by helping to

ensure that these two biomass facilities, which are located in areas of the state

significantly impacted by tree mortality, will continue to operate and be available as a

way to dispose of HHZ fuel through the end of the high forest fire danger season.

86 See Advice Letter 4818-E.

87 See Commission Resolution E-4786.

88 See Advice Letter 4851-E.




TABLE 12-1
PG&E’S BIOMASS PORTFOLIO

QF Historical Price
Contract Capacit Payments Price | Maximum Price Amendment
Name Expiration ~apactly City County or RPS Under Price T
Date L Contract Price Amendment Q%:on
($/MWh) -
| PG&E’s QF and FIT Biomass Contracts89
1. Pacific-Ultrapower Chinese
Station 1/23/2017 22 Jamestown Tuolumne 93.42 $100.43 10/31/16
(Ogden| Power Pacific, Inc.)
2. DG Hairhaven Power 2/2/2017 17.25 Fairhaven Humboldt 104.52 $107.42 1/31/16
3. Wheflabrator Shasta 4/30/2018 54.9 Anderson Shasta 94.65 $100.43 7/31/16
4. Rio Bravo Fresno 2/12/2019 26.5 Fresno Fresno 98.77 $100.43 10/31/16
5. HL Power 9/15/2019 32 Wendel Lassen 99.56 $101.26 7/31/16
6. Burnlkv Forest Products 1/2/2020 31 Burney Shasta XXXX] m 8/31/16
7. Rio Bravo Rocklin 3/16/2020 25 Rocklin Placer 98.99 100.43 7/31/16
8. Therfnal Energy Dev. Corp. 5/30/2020 21 Tracy Joi_?;in 98.82 N/A N/A
9. Humpoldt Redwood Company )
(Eel Rifer Power Facility) evergreen 22 Scotia Humboldt 98.95 N/A N/A
10. Ortipalita Power Company 6/16/2026 0.75 Merced Merced 103.50 N/A N/A
(1969/HiT)
| PG&E’s RPS Biomass Contracts91
11. Mt.|Poso 2/20/2027 44 Bakersfield Kern 141.12 N/A N/A
12. El Nido Biomass Facility 2/8/2031 9 Merced Merced 121.62 N/A N/A
13. Chgwchilla Biomass Facility 2/8/2031 9 Chowchilla Madera 121.62 N/A N/A
14. Waflham Energy LP 5/31/2018 26.5 Williams Colusa 95.66 N/A N/A
15. Wobdland Biomass 2/29/2020 25 Woodland Yolo 102.06 N/A N/A
16. SP||Biomass Portfolio:92 Anderson Shasta
Bdrney Lincoln Placer
Limcoln 9/8/2035 58 Quincy Plumas XXX N/A N/A
Quiincy Sonora Tuolumne
Sgnora Anderson Shasta
Anderson Il
DTE Stpckton 2/20/2039 44.5 Stockton Joi—z';in XX XX N/A N/A

89 The QF and FIT payments shown in Table 12-1 represent the average historical costs for

energy and delivered capacity expressed on a $/MWh basis for the years 2013-2015. This

data is consistent with the payments reported in the annual Padilla data request for
2013-2015. Contracts 1-9 in Table 12-1 are QF contracts.

B

91 The RPS prices represent the levelized price of enerqgy as represented in the advice letters

seeking approval of these contracts.

92 0On June 9, 2016, the Commission approved an amendment to PG&E’s RPS contract with
SPI1 which allows for up-to an additional 21 MW of capacity from the five existing biomass
facilities. The incremental generation will be produced from fuel recovered in response to

the Governor's Emergency Proclamation and other declared drought-related emergencies.




12.2. Benefits of Biomass Contracts in PG&E’s Renewable Portfolio

12.2.1. Contribution to RPS

PG&E has historically been, and continues to be, the primary purchaser of

electricity generated by in-state biomass resources. Biomass is an important

component of PG&E’s renewables portfolio. For example, in 2015, biomass

represented nearly 14% of PG&E’s RPS generation. PG&E procured over 90% of all

biomass contracted to IOUs in California in 2015, and in 2016, PG&E expects to be the

sole buyer of biomass among IOUs outside of the recently established targeted BioRAM

procurement mechanism.93 Additionally, because biomass resources contribute to its

RPS compliance, PG&E renegotiated or restructured biomass PPAs to allow continued

operations of several facilities in 2011. However, while biomass continues to play an

important role in PG&E’s diverse portfolio of resources, biomass projects are currently

less competitive and less flexible than some alternative renewable energy sources.

Furthermore, as described in Sections 3.3 and 7, as well as Appendix C, PG&E has no

current need for incremental RPS-eligible procurement, including biomass procurement.

12.2.2. Portfolio Fit

While biomass facilities provide RPS-eligible enerqgy, there are also significant

operational challenges associated with biomass. For example, biomass is a baseload

resource. This means that while generation output may be more predictable than for a

variable resource (e.qg., wind or solar), biomass resources have less ability than some

other more flexible resources to adjust output levels in response to market or system

conditions. As California moves towards meeting a 50% RPS, increased ramping

capability will be needed to accommodate growing variability and uncertainty associated

93 See 2014 Preliminary Annual 33% RPS Compliance Report of Pacific Gas and Electric
Company (Filed February 26, 2015); Southern California Edison Company’s (U 338-E)
2014 Preliminary Annual 33% Renewables Portfolio Standard Compliance Report (Filed
September 4, 2015); San Diego Gas and Electric Preliminary Annual 33% RPS Compliance
Report (September 4, 2015).




with the integration of intermittent renewable resources. An increase in baseload

capacity (such as biomass) that cannot be economically dispatched by the CAISO

market may further increase the potential for overgeneration, since such inflexible

capacity, if it has to be taken, would require the CAISO to economically or physically

curtail generation from other resources in order to balance load and resources.

12.2.3. Societal Benefits

In addition to providing energy and contributing to the state’s RPS targets,

various social benefits are ascribed to biomass generation, including job preservation

and wildfire hazard risk reduction. The Commission and the Governor have previously

noted the potential for these benefits, and the Commission has developed BioRAM in

response to the Proclamation. BioRAM utilizes the existing RAM process to mandate a

minimum of 50 MW of biomass generation statewide in an attempt to provide additional

disposal options for biomass fuel in the highest fire hazard zones of the State.

Although PG&E has played an active role in developing biomass procurement

programs, any discussion of societal benefits should be part of a larger conversation

focusing on how the state can foster a longer-term, sustainable structure for funding

biomass investment. A sustainable funding structure would provide public funding

equivalent to the value of these broader societal benefits; ensuring that everyone who

benefits from these investments help bear the incremental costs and the burden is not

borne solely by PG&E’s customers. Additionally, if biomass procurement is designed to

provide broad societal benefits to all electricity customers, as is the case with BioRAM,

those benefits should be paid by all benefitting customers and not only by the IOUS’

bundled customers. PG&E has jointly proposed an appropriate non-bypassable charge

for this purpose as part of the BioRAM proceeding.94

94 See Joint Petition for Modification of D.10-12-048, filed in R.08-08-009 on April 19, 2016.
Appendix 3 of the Petition provides a detailed description of the mechanics that should be
used for a non-bypassable charge.




12.3. Additional Emergency Proclamation-Related Procurement
Alternatives

To the extent that the Commission explores additional Emergency Proclamation-

related procurement, it should be based on a clear demonstration of need. Specifically,

this demonstration should be based on three findings. First, any future mandates

should be based on a demonstration of both the currently identified volume of high

hazard forest material that must be removed and a projection of the expected volumes

that will be available over the anticipated contract terms (i.e., 5, 10, 15 or 20 years).

Second, any such order should first consider the capacity and costs of all disposal

options, not only electricity generation. This should specifically include an investigation

regarding whether alternative end-uses (e.q., conversion of biomass to biogas for direct

injection into the pipeline or use in the transportation sector) are cost-effective and

viable. Finally, any such mandate should first determine that the costs of additional

biomass procurement should be allocated to all benefitting customers because the

procurement will provide demonstrated, quantifiable, and commensurate benefits to all

electricity customers.

As mentioned above, PG&E is currently the only IOU procuring biomass in the

state outside of BioRAM. If additional Emergency Proclamation-related procurement is

determined to be necessary based on all of the above findings, all LSEs must either be

required to participate, or costs must be allocated to all benefitting customers in

California on a fully non-bypassable basis.

Additionally, the terms of any contracts resulting from additional mandated

Emergency Proclamation-related procurement should be no greater than five years.

Because bark beetle infestation is driven by a host of outside factors, like temperature

and precipitation levels, the length of the crisis cannot be known in advance. A

five-year term is enough to provide a predictable disposal outlet, while not burdening

customers with unnecessary costs once these issues are mitigated.




Finally, facilities with short-term contracts from Emergency Proclamation-related

procurement should be, at a minimum, subject to the same fuel verification

requirements set forth in Resolution E-4770, which established the BioRAM Program, in

order to effectively address the emergency conditions raised in the Proclamation.

4213. Expiring Contracts
The ACRRuling requires PG&E to provide information on contracts expected to

expire in the next 10 years.9% Appendix E lists the projects under contract to PG&E that
are expected to expire in the next 10 years. Fhe-table-includes-thefollowing-data:

1. PG&E Log Number
2—Project Name

As indicated in Appendix- G, PG&E’s RNS calculations assume no

re-contracting. Re-contracting is not precluded by this assumption, but rather it reflects

that proposed

extensions teof existing contracts will be evaluated against current offers.

| 95 ACRRuling, p. 4617.



4314. Cost Quantification

This section summarizes results from actual and forecasted RPS generation
costs (including incremental rate impacts), shows potential increased costs from
mandated programs, and identifies the need for a clear cost containment mechanism to
address RPS Program costs. Tables 1 through 4 in Appendix D provide an annual
summary of PG&E’s actual and forecasted RPS costs and Page 1 of Appendix D

outlines the methodology for calculating the costs and generation.

43.414.1. __RPS Cost Impacts

Appendix D quantifies the cost of RPS-eligible procurement—both historical

(2003-20442015) and forecast (206452016-2030). From 2003 to 20442015, PG&E’s
annual RPS-eligible procurement and generation costs have continued to increase.
Compared to an annual cost of $523 million in 2003, PG&E incurred more
than-ﬁm in procurement costs for RPS-eligible resources in
20142015.

RPS Program costs impact customers’ bills. Incremental rate impacts, defined
as the annual total cost from RPS-eligible procurement and generation divided by
bundled retail sales, effectively serve as an estimate of a system average bundled rate
for RPS-eligible procurement and generation. While this formula does not provide an
estimate of the renewable “above-market premium” that customers pay relative to a
non-RPS-eligible power alternative, the annual rate impact results in Tables 1 and 2 of
Appendix D illustrate the potential rate of growth in RPS costs and the impact this
growth will have on average rates, all other factors being equal. Annual rate impact of
the RPS Program increased from 0.7¢/kWh in 2003 to an estimated 3.56¢/kWh in 2016,
meaning the average rate impact from RPS-eligible procurement has increased more
than five-fold in approximately 4213 years. This growth rate is projected to continue

increasing through 2020, as the average rate impact is forecasted to increase

to 3:94.5¢/kWh. In addition to the increasing RPS costs and incremental rate impacts

on customer costs resulting from the direct procurement of the renewable resources,
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there are incremental indirect transmission and integration costs associated with that

procurement.

143.314.2. _ Cost Impacts Due to Mandated Programs

As PG&E makes progress toward achieving the 50% RPS goal-6f33%;, the cost
impacts of mandated procurement programs that focus on particular technologies or
project size increase over time, and procurement from those programs increasingly
comprises a larger share of PG&E’s incremental procurement goals. In general,
mandated procurement programs do not optimize RPS costs for customers because
they restrict flexibility and optionality to achieve emissions reductions by mandating
procurement through a less efficient and more costly manner. For instance, research
shows that market-based mechanisms, like cap-and-trade, that allow multiple and

flexible emissions reduction options, have lower costs than mandatory mechanisms like



technology targets that allow only a subset of those options.96 Studies have also
shown that renewable electricity mandates increase prices and costs,97 and
procurement mandates within California’s RPS decrease efficiency in the same way.
Mandates restrict the choices to meet the RPS targets, removing potentially less
expensive options from the market. This can increase prices in two- ways: first, by
disqualifying those less expensive participants; and second, by creating a less robust
market for participants to compete.98 PG&E’s customers also pay incremental costs
due to the administrative costs associated with managing separate solicitations for
mandated resources. In addition, smaller project sizes for mandated programs create a
greater number of projects which, in turn, affect interconnection and transmission
availability and costs. Finally, mandated programs do not enable PG&E to procure the
technology, size, vintage, location and other attributes that would best fit its portfolio.
As a result, PG&E’s costs for managing its total generation and portfolio increase. For
these reasons, PG&E supports a technology neutral procurement process, in which all
technologies can compete to demonstrate which projects provide the best value to

customers at the lowest cost.

96 See, e.g., Palmer and Burtraw, “Cost-Effectiveness of Renewable Electricity Policies”
(2005) (available at http://www.rff.org/Documents/RFF-DP-05-01.pdf); Sergey Paltsev
et al;., “The Cost of Climate Policy in the U.S.” (2009) (available at
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.177.6721&rep=rep1&type=pdf);
Palmer, Sweeney, and Allaire, “Modeling Policies to Promote Renewable and Low-Carbon
Sources of Electricity” (2010) (available at http://www.rff.org/RFF/Documents/RFF-BCK-
Palmeretal%20-LowCarbonElectricity-REV.pdf).

97  See, e.g., Institute for Energy Research, “Energy Regulation in the States: A Wake-up Call”
(available at http://www.instituteforenergyresearch.org/pdf/statereport.pdf); Manhattan
Institute, “The High Cost of Renewable Electricity Mandates” (available at
http://www.manhattan-institute.org/html/eper 10.htm).

98 See, Fischer and Preonas, “Combining Policies for Renewable Energy: |s the Whole Less
Than the Sum of Its Parts?” (2010) (available at
http://www.rff.org/Documents/Fischer Preonas IRERE 2010.pdf).




4415. Imperial Valley

For the IOUs’ 2014 RPS solicitations, the Commission did not specifically
require any remedial measures to bolster procurement from Imperial Valley projects but
required continued monitoring of IOUs’ renewable procurement activities in the Imperial
Valley area.99 Even without remedial measures in PG&E’s 2014 RPS Solicitation, the

Independent Evaluator monitoring that solicitation found that:

Overall, the response of developers to propose Imperial Valley projects
was robust and PG&E’s selection of Imperial Valley Offers was
representative of that response. Arroyo perceives no evidence that
PGA&E failed in any way to perform outreach to developers active in the
Imperial Valley or that there was any structural impediment in the RFO
process that hindered the selection of competitively priced Offers for

projects in the Imperial Valley.100

Given the robustness of the response from Imperial Valley projects in the
2014 RPS solicitation, as well as the 2013 RPS solicitation, and given the fact that
PGA&E is proposing not planning-on-conductingto hold a 20452016 RPS solicitation,

there does not appear to be a need to adopt any special remedial measures for the

Imperial Valley as a part of the RPS Plan.

That project is in development. Commercial operation is expected in 26462017, with

deliveries under the PPA beginning in 2020.

99 D.14-11-042, pp. 15-16.
100 pG&E, Advice Letter 4632-E, p. 40, Section 2 (IE Report) (May 7, 2015).
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4516. Important Changes to Plans Noted

This section describes the most significant changes between PG&E’s 2014-RPS
Plan-and-its-2015 RPS Plan_and its Draft 2016 RPS Plan. A complete redline of the
draft 20452016 RPS Plan against PG&E'’s 20442015 RPS Plan wasis included as
Appendix A of the August4,-2015-draft2016 RPS Plan. Fhis-section-identifies-and

proposed-2015-RPS-Plan—SpecificallytheThe table below provides a list of key

differences between the two RPS Plans:

Reference Area of Change Summary of Change Justification
Entire RPS Plan Consideration of athe Include-responselncludes ACRRuling at pp. 4-5-
Higher RPS updates to the-Specific 6.
ReguirementRequirements | Regquirementsfor2015-RPS

from SB 350 Procurement-Plans;
consideringconsider both the
eurrent-33% by 2020 target
and a-40%by-2024
seenarie-an assumed
“straight-line” trajectory
associated with the SB 350
compliance period targets
towards 50% RPS in 2030

{ba compliance-and-enforcement
rules-under SB-2-(1X)-




Reference Area of Change Summary of Change Justification
Section 39.2.2 Impact-of Green-Tariff Includelncludes discussion of | BD-44-14-042;
Shared-Renewable impaetconsideration of Green | D-45-04-054.Ruling at
ProgramWorkforce Tariff Shared Renewable p. 14
Development Program-onRPS
position-workforce
development during bid
evaluation
Section 9.3:4 Anticipated-Renewable Ineludelncludes discussion of | ACRRuling at p._15-
Alignment-of Portfolio-With | partconsideration of
Expected-lLoad-Curves LCBEdisadvantaged
and communities during bid
BurationsDisadvantaged evaluation-methodology-
Communities




Reference Area of Change Summary of Change Justification
Section 11 £ ic Curtai | . . ¢ 18
. I _ ACR-atp-16
Appendix C-1b - Lot 10% RPS I'GEE.E. |espe|.|setet|e ACR-atpp-5-6
S . SE ;pesslglsplszepquuen ents-for
Plans. idering | I
current-33%-by-2020-target
and-a2-40%-by-2024-seenario-
Appendix-C.2b Alternate-Renewable-Net Include response to the ACRRuling at pp-5-6-
Section 18 Shert-Galeulations—40% Specific Requirements for p. 16-17
RPS-ScenarioCalifornia 20452016 RPS Procurement
Tree Mortality Emergency | Plans;ceonsidering-both
Proclamation related to the eurrent33% by
i
2024-scenario.Governor’s
Emergency Proclamation
2015 RPS Procurement
current-33% by 2020-target
and-a-40% by-2024-scenario-
Appendix RPS Generation-Variability | Includeresponseto-the ACRRuling at pp-5-6-p.
F-3bSection 19 - Specific-Requirements-for 8
40% Position Management | 2045-RPS-Procurement
and Sales of Surplus RPS | Plans;ceonsidering-both-the
Seenario-Products current-33% by-2020-target
and-a-40%by-2024
seenario:Includes discussion
of a framework for assessing
whether to hold or sell excess
RPS volumes
Appendix F-4bJ RPS-DeliveriesVariability Include-response-to-the ACRRuling at pp-5-6-p.
- Specific-Reguirements-for 8
40%-RRS 2015-RPS-Procurement
SeenarioFramework for Rlans;-considering-both-the
Assessing Potential Sales | eurrent33% by-2020-target
of Excess RPS Volumes and-a-40% by-2024
secenario:Includes a framework
for assessing whether to hold
or sell excess RPS volumes
2015 RPS Procurement
Plans. idering | I
Srop e et b D000 e ot
e AD8L b DO cennarie




4617. Safety Considerations

PG&E is committed to providing safe utility (electric and gas) service to its
customers. As part of this commitment, PG&E reviews its operations, including energy
procurement, to identify and mitigate, to the extent possible, potential safety risks to the
public and PG&E’s workforce and its contractors. Because PG&E’s role in ensuring the
safe construction and operation of RPS-eligible generation facilities depends upon
whether PG&E is the owner of the generation or is simply the contractual purchaser of
RPS-eligible products (e.g., energy and RECs), this section is divided into separate

discussions addressing each of these situations.

46.117.1. __Development and Operation of PG&E-Owned, RPS-Eligible
Generation

While PG&E is not proposing as part of its 20462016 RPS Plan to develop

additional utility--owned renewable facilities, its existing RPS portfolio contains a
number of such facilities. To the extent that PG&E builds, operates, maintains, and
decommissions its own RPS-eligible generation facilities, PG&E follows its internal
standard protocols and practices to ensure public, workplace, and contractor safety.
For example, PG&E’s Employee Code of Conduct describes the safety of the public,
employees and contractors as PG&E’s highest priority.102 PG&E’s commitment to a
safety--first culture is reinforced with its Safety Principles, PG&E’s Safety Commitment,
Personal Safety Commitment and Keys to Life.103 These tools were developed in
collaboration with PG&E employees, leaders, and union leadership and are intended to
provide clarity and support as employees strive to take personal ownership of safety at

PG&E. Additionally, PG&E seeks all applicable regulatory approvals from governmental

| 102 5ee PGSE, “Employee Code of Conduct” (August 2013) (available at
http://www.pgecorp.com/aboutus/corp _gov/coce/employee conduct standards.shtml).
See, e.g., PG&E, “Contractor, Consultant, and Supplier Code of Conduct,” p. 3 (available at
http://www.pgecorp.com/aboutus/ethics compliance/con con ven/).

| 103 See PG&E, “Employee Code of Conduct” supra (describing the Safety Principles, Safety
Commitment, Personal Safety Commitment and Keys to Life).
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authorities with jurisdiction to enforce laws related to worker health and safety, impacts
to the environment, and public health and welfare.

As more fully detailed in PG&E’s testimony in its General Rate Case
(“GRC”),104 the top priority of PG&E’s Electric Supply organization is public and
employee safety, and its goal is to safely operate and maintain its generation facilities.
In general, PG&E ensures safety in the development and operation of its RPS-eligible
facilities in the same manner as it does for its other UOG facilities. This includes the
use of recognized best practices in the industry.

PG&E operates each of its generation facilities in compliance with all local, state
and federal permit and operating requirements such as state and federal Occupational
Safety and Health Administration (“OSHA”) and the CPUC’s General Order 167. PG&E
does this by using internal controls to help manage the operations and maintenance of
its generation facilities, including: (1) guidance documents; (2) operations reviews;

(3) an incident reporting process; (4) a corrective action program; (5) an outage
planning and scheduling process; (6) a project management process; and (7) a design
change process.

PG&E’s Environmental Services organization also provides direct support to the
generation facilities, with a focus on regulatory compliance. Environmental consultants
are assigned to each of the generating facilities and support the facility staff.

With regard to employee safety, Power Generation employees develop a safety
action plan each year. This action plan focuses on various items such as clearance
processes and electrical safety, switching and grounding observations, training and
qualifications, expanding the use of Job Safety Analysis tools, peer-to-peer recognition,

near-hit reporting, industrial ergonomics, and human performance.

104 See PG&E, Prepared Testimony, 20442017 GRC, Application 42-11-009;-15-09-001,
Exhibit (PG&E-65), Energy Supply, pp. 1-+4-2-4/-2-44,2-66,4-1318 to 1-19 (available at
http://www.pge.com/regulation/).




Employees also participate in an employee led Driver Awareness Team
established for the sole purpose of improving driving. An annual motor vehicle incident
(“MVI”) Action Plan is developed and implemented each year. This action plan focuses
on vehicle safety culture and implements the Companywide motor vehicle safety
initiatives in addition to specific tools such as peer driving reviews and 1 800 phone
number analysis to reduce MVIs.

The day-to-day safety work in the operation of PG&E’s generation facilities
consists of base activities such as:

e Industrial and office ergonomics training/evaluations

e lliness and injury prevention

e Health and wellness training

e Regulatory mandated training

e Training and re-certificationrecertification for the safety staff
e Culture based safety process

e Asbestos and lead awareness training

o Safety at Heights Program

e Safe driving training

o First responder training

o Preparation of safety tailboards and department safety procedures
e Proper use of personal protective equipment

e Incident investigations and communicating lessons learned
o Employee injury case management

o Safety performance recognition

e Public safety awareness

The safety focus of PG&E’s hydropower operations includes the safety of the

public at, around, and/or downstream of PG&E’s facilities; the safety of our personnel at
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and/or traveling to PG&E’s hydro facilities; and the protection of personal property

potentially affected by PG&E’s actions or operations. With regard to public safety,
‘ PG&E is-developinghas developed and implementingimplemented a comprehensive

public safety program that includes: (1) public education, outreach and partnership with

key agencies; (2) improved warning and hazard signage at hydro facilities;

(3) enhanced emergency response preparedness, training, drills and coordination with
emergency response organizations; and (4) safer access to hydro facilities and lands,
including trail access, physical barriers, and canal escape routes.

PG&E has also funded specific hydro-related projects that correct potential
public and employee safety hazards, such as Arc Flash Hazards, inadequate ground
grids, and waterway, penstock, and other facility safety condition improvements.

PG&E will never be satisfied in its safety performance until there is never an
injury to any of its employees, contractors, or members of the public. Over the past
several years, PG&E’s Power Generation organization has been creating a culture of
safety first with strong leadership expectations and an increasingly engaged workforce.
Fundamental to a strong safety culture is a leadership team that believes every job can
be performed safely and seeks to eliminate barriers to safe operations. Equally
important is the establishment of an empowered grass roots safety team that can act to
encourage safe work practices among peers. Power Generation’s grass roots team is
led by bargaining unit employees from across the organization who work to include
safety best practices in all the work they do. These employees are closest to the
day-to-day work of providing safe, reliable, and affordable energy for PG&E’s customers

and are best positioned to implement change that can improve safety- performance.

46.217.2. __Development and Operation of Third-Party—Owned,
RPS-Eligible Generation

The vast majority of PG&E’s procurement of products to meet RPS requirements
has been from third-party generation developers. In these cases, local, state and

federal agencies that have review and approval authority over the generation facilities

| 70



are charged with enforcing safety, environmental and other regulations for the Project,
including decommissioning. While this authority has not changed, PG&E intends-to
adddeveloped additional contract provisions-te-its-contract-forms to reinforce the
developer’s obligations to operate in accordance with all applicable safety laws, rules
and regulations as well as Prudent Electrical Practices, which are the continuously
evolving industry standards for operations of similar electric generation facilities.
Additionally, the new provisions will seek to implement lessons learned and instill a
continuous improvement safety culture that mirrors PG&E’s approach to safety.

Specifically, the safety language that PG&E is-developinghas developed builds

upon the former standard of Good Ultility Practices to a new standard of Prudent
UtilityElectrical Practices, which includes greater detail on the types of activities covered
by this standard, including but not limited to safeguards, equipment, personnel training,

and control systems._This language was included in the recently executed 2014 Energy

Storage agreements and could be incorporated in future RPS form PPAs if PG&E'’s

RPS position resulted in a need for RPS procurement.

Safety is also addressed as part of a generator’s interconnection process, which
requires testing for safety and reliability of the interconnected generation. PG&E’s
general practice is to declare that a facility under contract has commenced deliveries
under the PPA only after the interconnecting utility and the CAISO have concluded such
testing and given permission to commence commercial operations.

PG&E receives monthly progress reports from generators who are developing
new RPS-eligible resources where the output will be sold to PG&E. As part of this
progress report, generators are required to provide the status of construction activities,
including OSHA recordables and work stoppage information. Additionally, the new
contract provisions would require reporting of Serious Incidents and Exigent
Circumstances shortly after they occur. If the generator has repeated safety violations
or challenges, the generator could be at greater risk of failing to meet a key project

development milestone or failing to meet a material obligation set forth in the PPA.
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The decommissioning of a third-party generation project is not addressed in the
form contract. In many cases, it may be expected that a third-party generator may
continue to operate its generation facility after the PPA has expired or terminated,
perhaps with another off-taker. Any requirements and conditions for decommissioning
of a generation facility owned by a third-party should be governed by the applicable

permitting authorities.

4718. Energy Storage

AB 2514, signed into law in September 2010, added Section 2837, which
requires that the IOUs’ RPS procurement plans incorporate any energy storage targets
and policies that are adopted by the Commission as a result of its implementation of
AB 2514. On October 17, 2013, the CPUC issued D.13-10-040 adopting an energy
storage procurement framework and program design, requiring that PG&E execute
580 MW of storage capacity by 2020, with projects required to be installed and
operational by no later than the end of 2024. In accordance with the guidelines in the
decision, PG&E submitted an application to procure energy storage resources on
February 28,- 2014. In D.14-10-045, the CRPUYCCommission approved PG&E’s
application with modifications. PG&E filed final storage RFO results for

SPUCCommission approval on December 1, 2015—n-additien;, and is awaiting

Commission action on its Application. PG&E is_also participating in a new proceeding,

R.15-03-011, which the Commission opened in March 2015 to consider policy and
implementation refinements to the energy storage procurement framework and

program design._On March 1, 2016, PG&E submitted an application to procure storage

as part of its 2016 Energy Storage RFO.

PG&E considers eligible energy storage systems to help meet its
Energy- Storage Program targets through its RPS procurement process, Energy

Storage- RFO, as well as other CPUC programs and channels such as the Self-

Generation Incentive Program. PG&E’s LCBF methodology considers the additional
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value offered by RPS-eligible generation facilities that incorporate energy storage.
Further detail on PG&E’s energy storage procurement can be found in its biennial

Energy Storage Plan.105

19. RPS Position Management and Sales of Surplus RPS Products

As described in Section 7.2, PG&E forecasts its cumulative Bank to exceed the

calculated minimum Bank size over the next ten years, in part due to changes to

PG&E'’s retail sales forecast. Given this long position, PG&E is proposing a framework

through which to assess whether PG&E should hold or sell excess bankable RPS

volumes, and is requesting approval of this framework, detailed in Appendix J.

105 See PG&E, Application of Pacific Gas and Electric Company (U 39-E) for Authorization to
Procure Energy Storage Resources (201 4- 2015 Blenn/al Cyc/e)—(a#emable—at—

http://www.cpuc.ca.qgov/workarea/downloadasset.aspx?id=3100).




Based on current inputs to the framework described in Appendix J, PG&E

expects to hold one or more solicitations for the sale of bankable, bundled renewable

generation and RECs in 2017. PG&E anticipates selling short-term products based on

its position, and may consider longer term offers in the future.

While PG&E will execute sales through solicitations, PG&E may simultaneously

consider entering into bilateral contracts, and would seek additional approval from the

Commission under those circumstances. Confidential Appendix | contains PG&E'’s

proposed sales solicitation protocol and pro forma sales agreement. The pro forma

sales agreement is largely unchanged from the Power Purchase and Sale Agreement

adopted in the 2014 RPS Plan. The draft protocol represents a streamlined approach to

selling RPS energy, with the primary selection criterion being price. PG&E anticipates

minimal negotiations with respect to the form agreement and proposes that these sales

agreements be filed as Tier 1 Advice Letters for Commission approval.
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Appendix D — Procurement Information Related to Cost Quantification

Assumptions
Table 1 (Actual Costs, $) ltems Actual
Rows 2 - 8, 11 (2003-20 2015)1,,2,,3,,4,,514é Settlez%ﬁ:gntract costs with all RPS-eligible contracts in PG&E’s portfolio for 2003-

For 2003-2011, capital costs are based on the net book value of PG&E’s RPS--eligible
units as of December 2011 multiplied by an assumed fixed charge rate equal to 14%.
For- 2012 through 26142015, capital costs are based on the net book value of PG&E’s

Row 9 RPS--eligible units as of December of that respective year multiplied by a fixed charge
rate of 14%. PG&E’s actual operation and maintenance (O&M) costs for each year
(2003-20142015) were added to each year’s capital costs to calculate total costs.

Row 10 LCOE for each project multiplied by the project’s historical generation

Row 13 PG&E actual bundled retail sales

Row 14 Total Cost / Bundled Retail Sales (Row 12/ Row 13)

Table 2 (Forecast Costs, $) ltems Forecast

PG&E'’s future expenditures on all RPS-eligible procurement and generation either{1)
approved to dateer—é,'_l}exeeutedpneme 2016-2030 forecast uses April 2045-but

6 0442016 vintage and-2016-
Rows 2 - 8, 11, 16 -- 22, 2525 293900ntract data#epresee%a January -April 2016 uses December 2015 vintage te
beforward price curve data. May 2016-2030 uses April 2016 forward price curve data.
May 2016 - 2017 forecast data are consistent with the 2045-Integrated-Energy-Policy
Report-{lEPR).—2017 ERRA forecast filing.

For 26452016-2030, annualized capital costs based on the net book value of PG&E’s
RPS--eligible units as of December 26442015 were added to operation and maintenance
(O&M) costs, which were calculated as 26442015 O&M costs escalated at 5% annually
for each year.

Rows 9 and 23

Row 10 and 24 LCOE for each project multiplied by the project’s forecasted generation
Rows 13 and 27 PG&E bundled retail sales forecast

Rows 14 and 28 Total Cost / Bundled Sales

Row 29 Row 14 + Row 28

Table 3 (Actual Generation, MWh) Items Actual

Rows 2 -- 111":""'4"5"6 Generation (MWh) associated with payments for RPS-eligible deliveries

Table 4 (Forecast Generation, MWh) Items | Forecast

Forecasted RPS-eligible generation (MWh) either (1) approved to date or (2) executed
prior to April 20452016 but pending Commission approval -- assumes no contract failure,

and all contractual volumes are forecast at 100% of expected volumes. 2045-data

Rows 2 -- 11 and 16-25

Aprrl 2016 contract vintage.

20144 2015 Generation and Costs were updated to reflect best available data as of March-20145April 2016.

-__Row 5 includes the aggregate costs (specifically debt service and operation and maintenance) of PG&E's contract with Solano
Irrlgatlon D|str|ct (SID) who supplles power from mu|t|p|e hydro unlts 100% of which are RPS-eligible. Sib’s-cests-include-thecoststo
N ys}—Yuba County Water Agency (YCWA) does not
operate any RPS ellglble hydro un|ts therefore YCWA cost data is not reIevant and thereby not included.

-—RPS-eligible generation reported in 26442015 is the best available settlements data as of Mareh-April 2016. Settlements2045-and

thereﬁereeentam&aetua«tdatauaseemements data for the pr|or year can continue to be adjusted after January of the current year ~As

4. Energy volumes reported in Rows 2-8 represent the generation (MWh) associated with payments for RPS-eligible deliveries,

which can differ from the energy volumes PG&E claims for the purposes of complying with California’s RPS Program. For example, some
RPS contracts require PG&E to only pay for RPS-eligible deliveries based on scheduled energy, but entitle PG&E to all green attributes
generated and metered by the facility. Since compliance with California’s RPS Program is based on metered generation, scheduled/paid
volumes may not always match the metered/compliance volumes.

5—_Cost for executed sales are a combination of geothermal and small hydro volumes. As the costs are a combined payment not divided
by technology type, PG&E allocated technology specific costs based on the technology specific generation (MWh) of the sale contract.

UOG Small Hydro generation for 2013-2015 has been updated to reflect actual settlements data.




Appendix D — Procurement Information Related to Cost Quantification

Note:—__As with any forecasting exercise, projections are predicated on a number of necessarily speculative assumptions and will be
impacted by future events, including regulatory decisions resulting in different costs or rate treatments. Thus, PG&E cannot guarantee
that the information contained in this summary will reflect actual future rates, revenue requirements, or sales.
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| Appendix H — Responses to Renewable Net Short Questions

| The following presents PG&E’s responses to questions set forth in the May- 21, 2014
Administrative Law Judge’s Ruling on Renewable Net Short.

RPS Compliance Risk

1. How do current and historical performance of online resources in your RPS
portfolio impact future projections of RPS deliveries and your subsequent RNS?

PG&E considers historical performance of online resources in both of its models. First,
it considers this performance in developing the generation forecast in its deterministic
model. As discussed in Appendix G, future projections of RPS deliveries in the
deterministic model are based on a blended three year average output for QF contracts.

In addition, within its stochastic model, PG&E considers RPS generation variability
based on historical performance of each resource type. A probabilistic distribution is
built for each resource based on its calculated coefficient of variation. This captures
additional RPS generation variability above and beyond the variances that are captured
in the deterministic model. Section 6.2.2 of the RPS Plan describes in more detail how
historic generation variability from each resource is used as an input to the stochastic
model.

2. Do you anticipate any future changes to the current bundled retail sales
forecast? If so, describe how the anticipated changes impact the RNS.

PG&E'’s retail sales are impacted by many factors, including weather, economic growth
or recession, technological change, energy efficiency, DA and CCA participation levels,
and distributed generation. PG&E’s most recent Sales Forecast used in the RPS Plan
is an Apr|I 20452016 updated ve#sleeefetheAI{emate%eenane—EereeasHﬁedeehe

949|nternal sales forecast Itis |mportant to emphasize that PG&E S AIternatlve

Scenario is a forecast including a number of assumptions regarding events which may
or may not occur. PG&E updates the bundled load forecasts annually to reflect any
new events and capture actual load changes. As described in more detail in

Section 6.2.1, PG&E uses its stochastic model to simulate a range of potential retail
sales forecasts. Changes in retail sales tend to be variable and persistent,

rebust—teafu%u#eehaqgesrm—salesmaklnq uncertalntv around retail sales one of the

largest drivers of RPS outcomes, particularly over time.




3. Do you expect curtailment of RPS projects to impact your projected RPS
deliveries and subsequent RNS?

To the extent that RPS projects are economically bid and do not clear the market, or are
curtailed for system reliability, PG&E expects that curtailment will impact its RNS. As
described in Sections 6.2.3 and 11, the stochastic model evaluates uncertainty
associated with RPS generation variability, including assumptions of future levels of
RPS curtailment.

4. Are there any significant changes to the success rate of individual RPS
projects that impact the RNS?

PG&E assumes a volumetric success rate for all executed in-development projects in its
RPS portfolio of appreximately-99100% of total contracted volumes. This rate continues
its general trend of increasing from 60% in RPS Plans prior to 2012, to 78% in PG&E’s
2012 RPS Plan, to 100% in PG&E’s 2013 RPS Plan, andto 87% in PG&E’s 2014 RPS
Plan-, and 99% in PG&E’s 2015 RPS Plan.! This success rate is evolving and highly
dependent on the nature of PG&E's portfolio and the general conditions in the
renewable energy industry. While PG&E has continued to see a general trend towards
higher project success rates, its revised success rate assumption {from-87%to-99%)
reflects the recent removal of several projects from PG&E’s portfolio due to contract
termination and an update to the “Closely Watched” category described in Section 6.

In addition, to model the project failure variability inherent in project development, PG&E
adds additional success rate assumptions to it stochastic model, which assume that
project viability for a yet-to-be-built project is a function of the number of years until its
contract start date. These assumptions are used in order to calculate its stochastically-
-optimized net short (SONS). See the answer to question #5 below for details on these
new assumptions.

5. As projects in development move towards their COD, are there any changes to
the expected RPS deliveries? If so, how do these changes impact the RNS?

Yes. PG&E may adjust the expected delivery volumes in its deterministic model for
RPS projects in development for various reasons. For example, counterparties may
make adjustments to their project design, such as decreasing total project capacity,
which may lead to changes in expected generation. Counterparties may also
experience project delays which impact the delivery date for projects, shifting generation
volumes further into the future. In extreme cases, as described in Section 6.1.2, PG&E

1 PG&E'’s success rate discussed is more reflective of the success rate of its overall portfolio,
and so this percentage does not convey that PG&E has no projects failing. Specifically,
since almost all of PG&E’s in-development projects are volumes procured through
mandated programs with set targets, any projects that fail will be replaced through future
solicitation rounds. Therefore the effect on PG&E’s portfolio is that the amount of volumes
projected has a very high project success rate, given that any failed project will be replaced
with a new project, until the volumes come online.
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may categorize projects experiencing considerable development challenges as “Closely
Watched” and would in those cases reduce the expected delivery volumes from those
projects to zero in its deterministic model. Moving a project to the “Closely Watched”
category would therefore decrease future delivery volumes and increase the RNS.
PG&E has an extensive program for monitoring the development status of RPS-eligible
projects, and the deterministic model is updated regularly to reflect any relevant status
changes.

In addition, PG&E further reduces its anticipated deliveries from future projects in its
stochastic model, as described in more detail in Section 6.2.4. To model the project
failure variability inherent in project development, PG&E assumes that project viability
for a yet-to-be-built project is a function of the number of years until its contract start
date. PG&E assigns a probability of project success for new, yet-to-be-built projects
equal to

. For example, a project

scheduled to come online in five years or more is assumed to have a [ Or
BN chance of success. This success rate is based on experience, and although
PG&E’s current existing portfolio of projects may have higher rates of success, the
actual success rate for projects in the long-term may be higher or lower.
AppendicesAppendix F.2a-and-=2b2 show PG&E’s simulated failure rate and for the

period 20452016-2030-irthe-33%-RPS-and-40%RPS,+espectively.




SUMMARY:

COMPARISON OF UNCERTAINTY ASSUMPTIONS
BETWEEN PG&E’S DETERMINISTIC AND STOCHASTIC MODELS

Reference Above and
Uncertainty it Represents

Deterministic Model

Stochastic Model

lQuestion #2: Retail Sales
Variability

Uses most recent PG&E
bundled retail sales forecast
for next 5 years and 2014
LTPP for later years.

Distribution based on most recent (26452016)
PG&E bundled retail sales forecast.

Question #4 and #5:
|Project Failure Variability

Only turns “off” projects with
high likelihood of failure per
criteria. “On” projects
assumed to deliver at
Contract Quantity.

to model a success rate for
all “on” yet-to-be-built projects in the
deterministic model. Thus, for a project

scheduled to come online in 5 years, the project
This success rate is based on PG&E’s
experience that the further ahead in the future a
project is scheduled to come online, the lower

the likelihood of project success.—Re-contracted

rate-

Question #1: RPS
Generation Variability

Non-QF projects executed
post-2002, 100% of
contracted volumes

For non-hydro QFs,
typically based on an
average of the three most
recent calendar year
deliveries

Hydro QFs, UOG and IDWA
generation projections are
updated to reflect the most
recent hydro forecast.

Hydro: - annual variation

wind: [} annual variation

Solar: ] annual variation

Biomass and Geothermal: - annual variation

Question #3:
Curtailment2

None

339, io- [l of RPS -
10% S io- [l of RPS . |
2021.Curtailment is modeled as increasing to
Illoctween the following data points:

88 in 2015

B8N in 2020

B8 in 2024-and beyond-
BN in 2030

2. These modeling assumptions will not necessarily align with the actual number of curtailment
hours, but are helpful in terms of considering the impact of curtailment on long-term RPS
planning and compliance. Please see Section 11 for more information.
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6. What is the appropriate amount of RECs above the PQR to maintain? Please
provide a quantitative justification and elaborate on the need for maintaining
banked RECs above the PQR.

As described in Sections 67 and 78, PG&E plans to use a portion of its Bank as a
VMOP to manage additional risks and uncertainties accounted for in the stochastic
model. PG&E performed a simulation of variability in PG&E's future generation and
RPS compliance targets over [ years—i.e., the amount of RPS generation

(“delivery”) net of RPS compliance targets (“target”)—and found that a Bank size of at
least is the minimum Bank necessary to maintain a cumulative

non- compllance risk of no greater than -—khqdepa%%—by—zg&l—eeeeane—and—ekwem

-GWh- However because the stochastic model mputs change over t|me
forecasts of the Bank size will also change, so these estimates should be seen as a
point forecast rather than a static target. Please see Section 67 for additional
information.

7. What are your strategies for short-term management (10 years forward) and
long-term management (10-20 years forward) of RECs above the PQR? Please
discuss any plans to use RECs above the PQR for future RPS compliance and/or
to sell RECs above the PQR.

As described in Sections 6 and 7, PG&E uses its stochastic model to optimize its
procurement. This model currently forecasts Bank levels through
projecting that PG&E'’s forecasted Bank size

. Under this
projection,

Bank will be maintained as VMOP to manage
additional risks and uncertainties associated with managing an RPS portfolio.

In the long-term, PG&E will use RECs above the PQR, as needed, to maintain an
adequate Bank, as determined by the deterministic and stochastic model or similar
means, in order to manage additional risks and uncertainties.

PG&E’s optimization strategy includes consideration of sales of surplus procurement.
Consistent with the Commission-approved RNS, PG&E’s physical net short and cost
projections do not include any future projected sales of bankable contracted deliveries.

However, PG&E will consider selling surplus ren-bankable-RPS-volumes-and-may

consider-selling-surplus-bankable-RPS volumes if it can still maintain adequate Bank
and if market conditions are favorable. As-PG&E-encounters-economic

eppertemhesPG&E dlscusses a framework to assess whether to hold or to sell velemesr

- cess RPS volumes in Appendix J.
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VMOP

8. Provide VMOP on both a short-term (10 years forward) and long-term
(10-20 years forward) basis. This should include a discussion of all risk factors
and a quantitative justification for the amount of VMOP.

As discussed in Sections 67 and 78, PG&E plans to use a portion of its Bank as a
VMOP to manage additional risks and uncertainties accounted for in the stochastic
model.

, PG&E believes
it- would be imprudent to use its entire projected Bank toward meeting the 3350% RPS
target-or40%-RPS-secenario, rather than to cover unexpected demand and supply
variability and project failure or delay exceeding forecasts from projects not yet under
contract. When used as VMOP, the Bank will help to avoid long-term over-procurement
above the 3350% target, and will thus reduce long-term costs of the RPS Program.

9. Please address the cost-effectiveness of different methods for meeting any
projected VMOP procurement need, including application of forecast RECs above
the PQR.

As discussed in Sections 6 and 7, PG&E’s stochastic model optimizes its results to
inform its RPS procurement strategy, which includes using a portion of the Bank as
VMORP, to achieve the lowest cost possible given a specified risk of non-compliance.
The model suggests a specific level of procurement and resulting Bank usage for each
year. PG&E then uses these model results as a tool to guide its actual procurement
strategy. While the model provides other possible VMOP usage given a specific level of
non-compliance risk, these paths would not be minimum cost under the model’s
assumptions.

As-a-general-matter, PG&E does not approach RPS procurement and compliance as a
speculative enterprise and so has not modeled or otherwise proposed such strategies in
thls PIan However PG&E WI|| con3|der selllng surplus nen-bam/cable—RpS—veJrumes—m
RPS volumes if
it can stlll malntaln an adequate Bank and if market condltlons are favorable _PG&E
discusses a framework to assess whether to hold or to sell excess RPS volumes in

Appendix J.

Cost-Effectiveness

10. Are there cost-effective opportunities to use banked RECs above the PQR for
future RPS compliance in lieu of additional RPS procurement to meet the RNS?

As discussed in greater detail in Sections 6, 7, and 8 of this Plan,




. As long as PG&E can continue to maintain an adequate
Bank that does not jeopardize PG&E’s ability to manage its non-compliance risk and
thus avoid being caught in a “seller’'s market,” where PG&E would face potentially high
market prices in order to meet near-term compliance deadlines.

Overall, PG&E can best meet the objective to minimize customer costs when it can
thoroughly examine and take advantage of all cost-effective commercial opportunities to
purchase or sell RPS-eligible products consistent with its RPS Plan on a going-forward
basis, continually adapting to these uncertain variables. PG&E will continue to use the
stochastic model to help guide decisions around minimum Bank size needed to
maintain PG&E’s non-compliance risk of [8H for the period of

PG&E will then procure any needed incremental volumes ratably over time.

11. How does your current RNS fit within the regulatory limitations for PCCs?
Are there opportunities to optimize your portfolio by procuring RECs across
different PCCs?

PG&E'’s current RPS portfolio consists of primarily Category 0 and 1 RECs. Category 3
products are a limited, but potentially important, part of PG&E'’s procurement strategy as
they may provide a low-cost compliance option for PG&E’s customers while at the same
time potentially mitigating integration and other operational challenges associated with
incremental procurement from typical Category 1 or Category 2 procurement.

While PG&E seeks opportunities across all product categories to procure the most cost-
effective resources to achieve the RPS requirements, the existingpre-SB 350
restrictions on banking of excess procurement limithave limited PG&E’s ability to fully
optimize its portfolio. Under the current RPS rules, short-term contracts cannot count
towards excess procurement eligible for banking toward a future RPS compliance
period. The result is that any entity that has excess procurement during a particular
compliance period is effectively restricted from procuring short-term contracts during
that compliance period. Only when an entity does not exceed its compliance period
target, is it able to count short-term procurement towards meeting its targets.

The changes to the RPS program under SB 350 enable banking of all category 0 and 1
RECs of any duration, beginning in the 2021-2024 compliance period for all entities, or
as early as the 2017-2020 compliance period for any entities who elect to comply early

with the new SB 350 minimum long-term requirements.3 In addition, all retired Category
2 and Category 3 RECs that fall within the portfolio balance requirements are eligible to

3 Although the Commission has not yet implemented this new statutory language by
specifying the manner or process by which a retail seller must notify the Commission of its
intent to comply early with the minimum long-term requirements, PG&E intends this 2016
RPS Plan to provide such notice if the Commission ultimately determines that the notice
should be provided as part of the annual RPS Plan submissions.
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be counted towards PG&E’s RPS procurement quantity requirement for the compliance
period whether the RECs are associated with short-term or long-term contracts.

As PG&E currently maintains a bank in order to help mitigate procurement and load
variability—Fhus, the_past inability for short-term contracts to contribute to the bank

restﬂstshas restrlcted our mltlgatlon strategy A#emng%hesmestneteetbankmgeﬁau

banking provisions in SB 350 are mtended to help address this issue, and should

therefore be implemented in a way that provides adequate flexibility to retail sellers in
meeting the RPS goals.




